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Abstract - This research paper introduces the Energy 
Consumption Profiler (ECP), a powerful tool for effective 
energy management in today's resource-constrained world. 
The ECP utilizes data analytics, machine learning, and real- 
time monitoring to optimize energy consumption patterns 
in residential, commercial, and industrial settings. By 
combining diverse energy data sources, including electricity, 
gas, and renewable sources, the ECP can identify energy- 
intensive processes and inefficiencies with precision. With 
real-time monitoring capabilities and historical data 
analysis, the ECP provides actionable insights into energy 
consumption trends, enabling stakeholders to make 
informed decisions for sustainability initiatives and resource 
allocation. 
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1. INTRODUCTION 
 

 

2. LITERATURE REVIEW 

 
Although energy consumption profilers have promising 
benefits, there are several challenges that need to be 
addressed. These include concerns about data privacy, the 

The plywood industry is a significant energy consumer, 
and a significant portion of this consumption is due to 
boilers. Inefficient boiler operation can result in a 
considerable waste of energy and money. Due to climate 
change concerns and the recent surge in energy costs, 
energy considerations in production planning are gaining 
importance [1]. 

An energy consumption profiler has been developed for 
boiler machines used in the plywood industry. The main 
objective of this profiler is to optimize the operating 
conditions that are inefficient. It collects information 
related to energy consumption, fuel type, load, and 
combustion efficiency to identify areas where energy can 
be saved. This information is then used by decision- 
makers to choose the most suitable energy storage 
technologies. The collected data is analysed to ensure the 
stability and robustness of decision-making studies [2]. 
The boiler machine's energy, thermal or steam, is 
calculated using parameters from the machine itself. 

Energy values are stored, and machine efficiency is 
computed automatically and stored in the database. This 
data could then be used to identify the specific areas 
where energy saving is possible. Based on findings various 
opportunities exist to improve the precision of indoor 

climate  prediction  [3].  A  live  dashboard  displays  all 
machine  parameters,  including  efficiency,  facilitating 
maintenance tasks. 

The plywood factories can reduce their energy 
consumption and lower costs by optimizing their 
operating conditions with the help of a valuable tool called 
a profiler. It utilizes an encoder for acoustic features and a 
decoder network that incorporates an attention 
mechanism [4]. This tool not only aids in the optimization 
process but also helps factories comply with 
environmental regulations by reducing greenhouse gas 
emissions and pollutants. 

 
There is a growing interest in optimizing energy usage 
across different sectors, which is reflected in the literature 
on energy consumption profilers. Various methods are 
used, from data-driven approaches like machine learning 
to hardware solutions like smart meters [5]. These 
profilers are applied in diverse sectors, and recent studies 
have focused on advanced algorithms to help make energy 
conservation decisions [6]. The integration of renewables 
and smart grids has increased the importance of energy 
profilers in ensuring sustainability. This highlights the 
multidisciplinary nature of the field, emphasizing the need 
for continued research to address evolving challenges. 
 
Energy consumption profiling involves monitoring energy 
usage in various sectors using smart meters, IoT devices, 
and data analytics to aid efficiency, cost-effectiveness, and 
sustainability goals [7]. This review explores key findings 
and trends in energy consumption profiling. 
 
Energy consumption profilers leverage the power of data 
analytics and machine learning to identify patterns and 
anomalies in energy usage. This helps in making informed 
decisions for energy optimization [8]. By integrating 
renewable energy and demand response strategies, 
sustainability is enhanced. Residential profilers offer 
personalized recommendations for reducing energy 
footprints, while industrial and commercial sectors focus 
on advanced control systems and predictive maintenance 
to improve efficiency. 
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need for interoperability between different systems and 
devices, and the development of scalable and adaptable 
profilers. Future directions in this field aim to tackle these 
challenges while also considering the integration of 
renewable energy sources at a larger scale, improving grid 
management, and exploring innovative profiling 
techniques [9]. Additionally, research is increasingly 
focusing on the policy and regulatory aspects related to 
energy consumption profiling. Governments and 
organizations are seeking to establish standards and 
incentives for energy-efficient practices, to foster a more 
sustainable energy future. 

 
In industrial settings, energy consumption profilers are 
used to achieve sustainability goals by identifying 
inefficiencies, optimizing processes, and reducing expenses 
[10]. They also help companies comply with environmental 
regulations by providing detailed consumption data for 
reporting and auditing [11]. However, it is crucial to 
address privacy and security concerns. Ensuring 
anonymization, encryption, and secure storage of data is 
essential to protect privacy and prevent unauthorized 
access. 

 
Energy consumption profilers are essential tools for 
enhancing efficiency, reducing expenses, and minimizing 
environmental impacts [12]. By utilizing advancements in 
smart meters, AI, and IoT, they have the potential to 
transform energy management. Their diverse applications 
showcase their crucial role in promoting a sustainable and 
efficient future across residential, commercial, and 
industrial domains. 

 
Smart meters collect data on energy usage and transmit it 
in real-time to a central system, where it can be analyzed 
using AI algorithms. This data can then be used to identify 
areas of energy waste, inefficiencies, or overconsumption, 
allowing for targeted interventions. The IoT connectivity of 
these systems enables remote monitoring and control of 
energy usage, allowing for real-time adjustments to be 
made to optimize energy consumption. Energy 
consumption profilers are versatile tools that have a crucial 
role to play in achieving a sustainable and efficient future. 
Their applications extend to a wide range of domains, 
including residential, commercial, and industrial sectors. 
Their deployment can lead to significant savings in energy 
expenses, reduce greenhouse gas emissions, and promote a 
cleaner environment. 

Author Technology 
Used 

Accuracy Year of 
Publication 

Smith, J.et al. Neural Network 90% 2020 

John-son. IoT Sensors 85% 2019 

Brown, M. Data Mining 95% 2018 

Lee, S. et al. Data Analytics 80% 2017 

Gupta, 

R. et al. 

Thermal 
Imaging 

88% 2021 

Patel, R. Deep Learning 92% 2017 

Jan Hasse Smart Grid 85% 2018 

Xu, Z. Renewable 
Energy 

84% 2019 

Ahmed, S. Smart Grid 88% 2018 

Huang, C. Behavioral 
Analysis 

88% 2017 

Zhang, W. Heat Exchange 
Efficiency 

80% 2017 

Xu, Z. Solar Thermal 
System 

88% 2019 

Martine Thermal 
Analysis 

85% 2016 

 
Energy consumption profilers have diverse applications, 
ranging from identifying energy-saving opportunities in 
homes to monitoring energy usage patterns in large 
industrial facilities.[14] Their deployment can lead to 
significant savings in energy expenses, reduce greenhouse 
gas emissions, and promote a cleaner environment. Overall, 
energy consumption profilers are highly versatile and have a crucial  role  to  play  in  achieving  a  sustainable  and  efficient future.  

Table -1: Related work and Technology used. 
 

2.1 Subset Features 
 

It is crucial to create a set of essential features for an 
energy consumption profiler used in boiler machines in the 
plywood industry to ensure the system's effectiveness. 

Here are some key features to consider: 
• Real-time Data Collection: Gather energy consumption 
data from the boiler instantly,  covering electricity and fuel 
usage. 
•  Operating  Parameter  Monitoring:  Track  and  log  critical 
parameters  like  fuel  type,  load,  combustion efficiency, 
steam pressure, and temperature.[15] 
• Data Logging and Storage: Store historical data for trend 
analysis, aiding in identifying energy consumption patterns. 
•  Energy  Usage  Visualization:  Display  graphical 
representations of energy consumption trends over time 
for easy identification of inefficiencies. 
•  Efficiency  Metrics  Calculation:  Compute  boiler  efficiency 
metrics including Thermal Efficiency (TE), Combustion 
Efficiency (CE), and Fuel-to-Steam Efficiency (FTSE). [16] 

© 2024, IRJET | Impact Factor value: 8.226 | ISO 9001:2008 Certified Journal | Page 2076 



International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056 

p-ISSN: 2395-0072 Volume: 11 Issue: 04 | Apr 2024 www.irjet.net 

 

 

 

 

 

2.2 Data Collection 
 

Data collection is a crucial step in creating an energy 
consumption profiler. To collect accurate data, you need to 
consider the following key aspects: 

 
Energy Data: 
Collect data on energy consumption over time, such as 
hourly or daily readings of the following: 
- Steam pressure 
- Steam temperature 
- Fuel water temperature 
- Fuel flow rate 
- Combustion air flow rate 
- Fuel gas temperature 

 
Production Data: 
Track production output metrics, such as the volume of 
steam generated. 

 
Time Stamps: 
Ensure that all collected data is time-stamped, allowing for 
time-series analysis and trend identification. 

 
Data Logging Systems: 
Implement data logging systems and historians to store 
and manage collected data efficiently. 

 

2.3 Mathematical Formulas Involved 
 

S. No. Formula 

1. (Efficiency)η = (Qout / Qin) * 100% 

2. (Volume)V = π * r^2 * (acos((r - h)/r) - (r - h) * 

sqrt(2 * h - h^2) / (2 * r)) 

3. Line Size =math.sqrt((flow_rate_kgph / 

(3600*velocity* pressure_barg))) * 1000 

4. Thermo Fluid Heater = load * 100000 / 

(density*thermal_capacity*temperature) 

 

2.4 System Architecture 

 

 
 

Figure1: Steps for Energy Consumption Analysis 
 

3. RESULT 
 

The following text has been corrected and rephrased for 
clarity: 

• Improved efficiency: The profiler identifies and 
addresses inefficiencies, which helps boost the boiler's 
efficiency. This, in turn, decreases operating costs and 
increases profits for plywood factories. 
• Reduced emissions: By identifying and rectifying 
inefficiencies, the profiler helps decrease greenhouse gas 
emissions. This aids in compliance with environmental 
regulations for plywood factories. 
• Improved operational insights: The profiler provides 
valuable insights that help decision-makers enhance 
operational efficiency[17]. 
• Real-time monitoring: The dashboard offers real-time 
monitoring, which enables the prompt identification and 
resolution of inefficiencies. 
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Figure2: Line Graph Indicating Consumption. 

 
 • Trend analysis: The dashboard analyses energy 

consumption trends, helping to identify areas for energy 
savings. 
• Comparisons: The dashboard offers a comparative 
analysis feature that allows you to identify the most 
optimal operating conditions for various boiler machines. 
This feature enables you to compare the performance of 
different boilers and helps you to determine which 
machine is functioning at its best and which model 
requires improvement. By analysing the data presented on 
the dashboard, you can optimize the efficiency of your 
boiler machines and reduce energy consumption, thereby 
saving money on your energy bills.[18] 

 
 
 
 
 
 
 
 

 
 

4. CONCLUSION 
 

The Energy Consumption Profiler is an innovative tool that 
is transforming energy monitoring and management. It 
features advanced analytics and a user-friendly interface to 
provide individuals and organizations with the power to 
make well-informed decisions about energy consumption. 
By offering real-time insights, it promotes energy efficiency 
and helps promote sustainable practices that create a 
greener future. In our fight against climate change, tools 
like the Energy Consumption Profiler are critical in 
creating a more sustainable world. They demonstrate the 
potential of technology to bring about positive change 
while we continue our search for energy efficiency. 

 

Figure4: Consumption Measurement 

 

5. FUTURE SCOPE 

 
Figure3: Ribbon Chart for Volume 

 
The Energy Consumption Profiler is a cutting-edge 
technology that leads the energy management field and has 
the potential for significant expansion in the future.[19] By 
incorporating machine learning algorithms, it could 
improve its predictive capabilities, enabling it to anticipate 
usage  patterns  and  provide  tailored  optimization. 
Furthermore, the system could integrate IoT devices and 
smart metering for real-time data collection and 
analysis.[20]  It  is  compatible  with  renewable  energy sources  and  grid  management  systems,  providing comprehensive  solutions.  The  system  has  also  been designed  to  be  user-friendly  with  an  intuitive  interface, making it accessible to everyone.  
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