© November 2024 | IJIRT | Volume 11 Issue 6 | ISSN: 2349-6002

Advanced Water and Electricity Tracker- HYDREL

M Kirubadevi!, Archana Gurusamy?, Anika V?, Anisabarvin A*& Hemalatha PN®
!Assistant Professor, Department of Information Technology, Sri Shakthi Institute of Engineering and
Technology, An Autonomous Institution, Coimbatore-641062.
2Bachelor of Technology in Information Technology, Second Year Student, Department of Information
Technology, Sri Shakthi Institute of Engineering and Technology, An Autonomous Institution,
Coimbatore-641062.
$45Bachelor of Technology in Information Technology, Second Year Student, Department of
Information Technology, Sri Shakthi Institute of Engineering and Technology, An Autonomous
Institution, Coimbatore-641062.

Abstract: More sophisticated, in the light of growing
environmental concerns and resource shortages, Hydrel
is now enhanced as a cutting-edge platform created to
maximize the use and conservation of essential
resources—water and power. Hydrel allows customers to
manage and evaluate water and electricity usage by
combining real-time monitoring and data analytics. This
allows them to discover waste sources, provide insights
into potential inefficiencies, and suggest practical
improvement options. The platform, which is based on a
strong cloud architecture, uses sophisticated algorithms
to identify abnormalities like excessive usage and gives
users the resources they need to cut waste and lessen
their environmental effect. Hydrel's user-friendly
interface guarantees accessibility for both individuals
and businesses, facilitating more intelligent, data-driven
resource management decision-making. By encouraging
a greater awareness of their consumption patterns, the
platform ultimately enables users to contribute to
sustainable behaviours, which results in notable resource
usage reductions, cost savings, and favourable
environmental effects. A proactive approach to tackling
the increasing demand for effective resource
management in the face of global sustainability concerns
is demonstrated by this initiative.
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INTRODUCTION

Hydrel is an innovative platform designed to address
the growing need for efficient management and
conservation of essential resources—water and

electricity—in both residential and commercial
settings. In an era of rapid urbanization and resource
scarcity, it is critical to adopt solutions that optimize
consumption and reduce waste. Hydrel employs
cutting-edge  technologies, such as real-time
monitoring, data analytics, and cloud-based
infrastructure, to provide users with actionable
insights into their consumption patterns. By
seamlessly integrating advanced loT (Internet of
Things) sensors and smart meters, the platform tracks
the usage of water and electricity in real-time, ensuring
precise data collection and efficient resource
management.

The system's centralized database and cloud
connectivity allow for continuous monitoring and data
processing, providing users with comprehensive
reports on their energy and water usage, along with
tailored recommendations for improvement. This
integration ensures that users can identify
inefficiencies, and optimize their consumption,
contributing to both cost savings and a reduced
environmental footprint. The platform's user-friendly
interface and scalable design make it accessible to a
wide range of users, from individuals to large
organizations, empowering them to actively
participate in global sustainability efforts.

By fostering responsible  consumption and
encouraging resource efficiency, Hydrel aims to
contribute to broader environmental goals, including
the preservation of ecosystems and the promotion of
sustainable development practices. This initiative
highlights the potential for data-driven solutions to
drive positive change in resource management and
underscores the importance of collaborative efforts
toward a more sustainable future.
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PERFORMED ANALYSIS OF EXISTING
METHODOLOGY

1.0verview of Current Methods:

Existing solutions for tracking water and electricity
usage incorporate various technologies, often relying
on sensors and meters to collect data from utility
systems. These technologies primarily function
through wired or wireless connections to monitor
consumption in real-time. However, most systems
address water and electricity usage separately, leading
to fragmented data collection methods. The following
discusses several prominent existing models and their
functionalities.

2.Flume Smart Water Monitor:

The Flume Smart Water Monitor is a device designed
to attach to a standard water meter, providing users
with real-time insights into water consumption via a
smartphone application. This system detects
anomalies such as unusual water usage patterns,
helping users conserve water and reduce utility costs.
The device is particularly beneficial for homeowners
looking to manage their water usage efficiently.

3.Phyn Plus Smart Water Assistant:

Phyn Plus utilizes pressure-sensing technology to
monitor water flow and detect leaks in the plumbing
system. In addition to leak detection, it tracks real-time
water usage and offers users detailed insights into
consumption habits. This monitor helps identify
potential plumbing issues and suggests maintenance
actions, enhancing the overall efficiency of water
usage within the home.

4. Stream labs Smart Home Water Monitor:

Stream labs offers a smart water monitoring solution
that installs directly on the main water line. It provides
users with detailed analytics on water usage, including
the identification of leaks and inefficiencies. This
monitor also delivers actionable insights on water
consumption patterns, helping users detect plumbing
issues before they become costly problems.

5. Sense Energy Monitor:

The Sense Energy Monitor is designed to track
electricity consumption at the device level. Installed
on the electrical panel, the system uses advanced
sensors to analyse the unique electrical signatures of

each appliance. By providing detailed reports on
energy usage, it helps users optimize their energy
consumption and identify  potential  savings
opportunities.

6. Neurio Home Energy Monitor;

The Neurio Home Energy Monitor enables users to
track real-time energy consumption across their
household. It provides valuable data on electricity
usage, including cost estimates and overall energy
consumption trends. This monitor helps users make
informed decisions on reducing energy consumption
and managing rising electricity costs more effectively.

CHALLENGES AND LIMITATIONS OF
CURRENT RESOURCES

1. Current solutions often monitor water and
electricity separately, leading to fragmented data
that prevents a comprehensive view of overall
resource consumption.

2. Many systems are designed for individual
households and struggle to scale to larger
buildings or industrial facilities, limiting their
applicability in high-demand settings.

3. Smart trackers rely on continuous power sources,
which can fail during power outages or battery
depletion, creating gaps in data collection,
particularly in areas with unreliable power supply.

4. Installation often requires professional assistance,
increasing both costs and complexity, which can
deter users without technical expertise from
adopting the technology.

5. Most platforms fail to effectively engage users or
motivate behavioural change, with minimal
impact on resource conservation without
incentives or reminders.

6. Users are often overwhelmed by large volumes of
data with complex metrics, and without clear
visualizations or actionable insights, they may
struggle to make informed decisions.

7. Current systems often fail to provide timely
notifications for issues like sudden usage spikes,
which reduces the effectiveness of real-time
problem-solving.

8. Many devices are not compatible with existing
infrastructure or other smart home systems,
limiting their adaptability and increasing setup
costs.

9. Some trackers use non-recyclable materials or
energy-intensive technologies, which undermines
sustainability efforts and increases their
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environmental footprint.

10. Inadequate support and troubleshooting resources
can frustrate users, especially in remote areas,
leading to lower adoption rates and user
dissatisfaction.

RESEARCH ON THE PROPOSED
METHODOLOGY

Hydrel: Advanced Comprehensive Water and Energy
Consumption Tracker:

Hydrel is a forward-thinking platform designed to
tackle the challenges of water and electricity
consumption, integrating both into one cohesive
system. The goal is to help individuals and
organizations monitor and optimize their use of these
essential  resources, fostering a mindset of
sustainability and resource conservation across diverse
communities. Hydrel addresses the global issues of
resource depletion by encouraging users to adopt
responsible consumption practices.

Responsive Dashboard Interface and Customization:

The Hydrel platform offers a dynamic, user-friendly
dashboard that presents water and electricity usage in
a highly visual and interactive manner. Users can
easily track their consumption, view detailed
analytics, and identify patterns over time. The
interface is designed for customization, allowing users
to tailor the display according to their preferences and
gain actionable insights from their consumption data.

Real-Time Alerts for Consumption Abnormalities:

Hydrel provides real-time notifications for any
irregularities in consumption patterns, such as sudden
increases. This feature helps users quickly address
issues before they lead to significant waste or
inefficiency. Alerts can be configured to suit
individual preferences, offering flexibility in how
users are notified about potential problems.

Advanced Encryption for Data Security:

Protecting user data is paramount in Hydrel’s design.
All communication between tracking devices and the
central server is secured with high-level encryption
protocols, including Transport Layer Security (TLS)
and Secure Sockets Layer (SSL). This ensures that
sensitive data is protected during transmission,
preventing unauthorized access and safeguarding user
privacy.

Strict Access Control for Data Protection:

To safeguard user privacy, Hydrel implements robust
access control systems. Role-Based Access Control
(RBAC) restricts sensitive data to authorized
personnel only, ensuring that only designated users
can view or modify consumption data. This minimizes
the chances of unauthorized access or accidental data
manipulation.

Continuous Integrity Monitoring:

Hydrel continuously monitors the integrity of data to
detect any inconsistencies or discrepancies. This
process ensures that all data, whether in transit or
stored, remains accurate and reliable. Regular checks
for data anomalies help prevent errors and ensure the
system provides users with precise, trustworthy
information.

Compliance with Privacy Regulations:

Hydrel complies with global data privacy laws,
ensuring that users' personal information is always
handled in line with regulatory standards. The
platform takes the necessary precautions to protect
user data, meeting legal requirements and ensuring the
protection of users' privacy rights across jurisdictions.

Ongoing Monitoring and Auditing:

Hydrel features continuous monitoring and auditing
processes to ensure the integrity of the system and to
detect any unauthorized activity. By tracking data
access and interactions with the system, Hydrel can
quickly identify any suspicious behaviour, allowing
for immediate corrective actions to be taken in case of
a security breach.

Clear and Transparent Privacy Practices:

Hydrel maintains a transparent privacy policy,
outlining in detail how user data is collected, stored,
and protected. The platform is committed to ensuring
that users have a clear understanding of how their
information is handled, fostering trust and ensuring
compliance with privacy standards.

IMPORTANT SOFTWARE TOOLS

1.SSL (SECURE SOCKET LAYER) ~

Online intuitive between clients and servers were
secured by SSL (Secure Attachments Layer), an early
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encryption strategy. Touchy data is kept private and
undamaged amid transmission much obliged to the
encryption its employments. Transport layer
conventions counting HTTP, FTP, and SMTP are
secured by SSL. SSL employments advanced
certificates to confirm the personality of the server by
beginning a handshake strategy. In spite of SSL's far
reaching utilize for web security, its security
blemishes have rendered it out of date and supplanted
with TLS.

2. TLS (TRANSPORT LAYER SECURITY) ~

For secure organize communication, particularly
through the web, a complex cryptographic strategy
known as TLS (Transport Layer Security) was created.
Information exchanged between a client and a server
is scrambled to protect against illicit altering or
capture attempts. By affirming the legitimateness of
the server and choosing on encryption procedures, the
TLS handshake—a vital component of the protocol—
enables secure associations. TLS is pivotal for
securing budgetary exchanges and ensuring client
information since it ensures that discussions are
precise, private, and legitimate.

3.HTML (HYPER TEXT MARKUP LANGUAGE) ~

HTML  (Hypertext Markup Dialect) is the
foundational dialect for organizing web substance.
Content, shapes, and mixed media can all be appeared
online much obliged to web browsers' capacity to
parse HTML reports. The building squares for
producing web pages are HTML, a markup dialect that
orchestrates information to make websites basic to
utilize and browse.

4.CSS (CASCADING STYLE SHEETS) ~

A plan dialect called CSS (Cascading Fashion Sheets)
is utilized to oversee how web pages see. It empowers
web originators to select the format, colours, textual
styles, and dividing of a site. Consistency over a few
web pages is made conceivable by CSS, ensuring a
steady see over a site. CSS gives originators more
imaginative opportunity by isolating introduction
from substance, permitting them to develop
responsive, tastefully satisfying websites that work
well over a extend of devices.

5.PHP(HYPERTEXT PREPROCESSOR) ~

The primary reason of PHP, a server-side scripting

dialect, is to make energetic webpages and apps. It is
coordinates into HTML to handle client sessions,
communicate with databases, and conduct server-side
rationale. Frame handling, client verification, and
substance creation are fair a few of the numerous
highlights that PHP empowers. PHP is regularly
utilized in substance administration frameworks, e-
commerce stages, and data-driven websites since of its
capacity to powerfully create online substance, which
makes it idealize for making intelligently web pages.

6. JS (JAVASCRIPT) ~

To give energetic usefulness and interactivity to
webpages, a computer dialect known as JavaScript
(JS) was created. Real-time overhauls, client input
approval, and energetic substance maodification
without page reviving are made conceivable by its
browser-based operation. Since JavaScript empowers
engineers to develop intuitively, responsive web apps,
it moves forward the client encounter. JavaScript may
be utilized server-side utilizing innovations like
Node.js in expansion to client-side, making it a
adaptable dialect for full-stack development.

7. MYSQL (MY
LANGUAGE) ~

STRUCTURED QUERY

A well-known open-source social database
administration framework (RDBMS) for overseeing
and putting away information in web applications is
MySQL. It organizes, alters, and recovers information
from tables utilizing Organized Inquiry Dialect (SQL).
MySQL is famous for its adaptability, speed, and
constancy, which make it fitting for a wide extend of
applications, from small websites to enormous
endeavour frameworks. It guarantees steady and
dependable database execution by supporting
highlights like information replication, clustering, and
tall availability.

8. Power BI

Power BI, a strong commerce insight (BI) and
information visualization application. It is habitually
utilized for information examination since it gives
clients the capacity to compile, look at, and show huge
datasets in a lock in and enlightening way. Control Bl
may help ventures in following, observing, and
making data-driven choices on asset utilization when
utilized to analyze control and water utilization units.

RESULTS AND DISCUSSION
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Home Page:

This is our welcome page for our innovative water and
electricity tracker app, which greets people for taking
part in our mission towards conservation of valuable
resources and for progressing nation towards
sustainable development.

@ HYDREL

WELCOME!!!!

FINDAV

User First time Approach Page:

This page is to provide a new account by getting users
details from the users. This will generate login
credentials for the users when needed to log in at a
different place to check consumption unit. It is
designed in such a way that when the page is not active
it will automatically get logged out from the other
device when not in use due to security policies.

CUSTOMER LOGIN
:

Registration Page:

This to Welcome personnels to the registration page
for Hydrel to make users register in this form to get
connected to our application features. This form is to
be filled by agreeing to all the privacy terms and
conditions to make users aware of the policies and get
started here.

e

%

CREATE NEW ACCOUNT

Family Head Name

itach your Family card )
U

Browse...| No file selected

agree to 2 statements in Terms of senice:

Register Now

Login here \

The dashboard allows users to track water and
electricity consumption with visual analytics,
including graphs and charts. It displays meter status,
sends alerts for unusual usage, and enables goal setting
for consumption reduction. Users can manage profiles,
view monthly usage trends, and make data-driven
decisions to promote sustainability.

-

Dashboard Page:

Electricity
ELECTRICITY USAGE

Cloud-Based Integration of Electric and Water
Metering Systems for Real-Time Data Management

The integration of electric and water metering systems
with cloud platforms facilitates the efficient
management of resource consumption and enables
real-time data analysis. This approach leverages loT
(Internet of Things) sensors installed on water and
electricity meters to collect usage data, which is then
transmitted to a centralized cloud infrastructure for
processing and storage. Through this system, users can
monitor their consumption patterns, receive alerts for
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anomalies such as excessive usage, and access detailed
insights into their resource utilization.

The cloud platform serves as the backbone of the
system, providing scalable data storage, processing
capabilities, and advanced analytics. It supports
communication protocols such as HTTP to ensure
seamless transmission of data from the 10T devices to
the cloud. Real-time data processing allows for
immediate anomaly detection and usage forecasting,
providing users with actionable insights to optimize
resource consumption.

Security and information protection are basic
components of this integration. The framework
utilizes end-to-end encryption (e.g., TLS and SSL) to
secure information amid transmission, guaranteeing
that delicate data is secured from unauthorized get to.
Role-based get to controls and normal security reviews
are executed to advance protect client information and
keep up compliance with significant protection
regulations.

Additionally, the system offers continuous monitoring
to track the performance of both the 10T devices and
the cloud infrastructure. This proactive monitoring
ensures the system’s reliability and enables the early
detection of potential issues. Integration with backend
systems such as billing and reporting ensures that
metering data is used effectively for administrative
purposes, streamlining operations and enhancing
customer service.

By integrating electric and water meters with cloud
platforms, this methodology offers a powerful solution
for improving resource management, promoting
sustainability, and driving energy efficiency. This
innovative approach provides users with the tools to
monitor and reduce their consumption, ultimately
contributing to global efforts to conserve vital
resources.

2 2 O =

pump tank pressure water meter valve

CONCLUSION AND FUTURE SCOPE
Conclusion

In summary, Hydrel represents a cutting-edge solution
for the effective monitoring and management of
electricity and water consumption. By leveraging
cloud-based interfaces, it offers users secure, real-time
access to consumption data, enabling them to make
informed decisions that contribute to more sustainable
living practices. The platform empowers individuals to
track their usage patterns, providing them with
actionable insights that foster not only awareness but
also tangible behavioural change.

With its user-friendly design and comprehensive data
analytics capabilities, Hydrel simplifies the process of
resource management while promoting eco-friendly
habits.

Hydrel’s impact extends beyond individual usage,
supporting  global  sustainability  efforts by
encouraging responsible resource consumption.

Through precise data capture and advanced analytics,
the platform provides users with clear, actionable
reports and personalized conservation tips. This
transparency, combined with real-time tracking,
positions Hydrel as a vital tool in the journey toward
more efficient energy and water usage.

As the platform evolves, incorporating continuous
user feedback will be crucial to enhancing its
functionality and extending its global reach.
Ultimately, Hydrel offers a powerful contribution to
environmental conservation, resource efficiency, and
sustainable development.

Future Scope

Looking to the future, Hydrel holds significant
potential for further development. A key area for
expansion is the integration of predictive analytics,
which could enable users to forecast their consumption
patterns and make proactive adjustments to optimize
resource usage. Additionally, incorporating smart
home technologies could automate consumption
adjustments based on real-time data, creating a
seamless experience for users and enhancing overall
system efficiency.

Hydrel also has the opportunity to broaden its reach
through strategic partnerships with municipalities and
governmental bodies, facilitating the widespread
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adoption of the platform and supporting global 168, 262-276.

initiatives aimed at improving sustainability. https://doi.org/10.1016/j.enbuild.2018.01.039
Collaborations with public institutions could also help

integrate  Hydrel into community-based resource

management systems, fostering greater collective

awareness and action.

In the coming years, ongoing innovation and
adaptability will be essential to ensure Hydrel remains
relevant in an evolving technological and
environmental landscape. By staying tuned to
emerging trends and incorporating advanced features,
Hydrel can continue to meet the growing demands of
users while addressing the challenges of resource
conservation on a global scale.
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