
 
 

© STM Journals 2025. All Rights Reserved 45  
a 

Volume 3, Issue 1, 2025 

January–June 

DOI (Journal): 10.37591/IJEMAD 

STM JOURNALS

International Journal of 

Electrical Machine Analysis and Design 
 

https://journals.stmjournals.com/ijemad 

Research IJEMAD 
 

Sustainable Electromagnetic Culinary Interface with 
Dual-Phase Filtration for Energy Efficiency and 
Environmental Impact Reduction 
 

Vishwajit V. Jade1,*, Prathamesh P. Mandavkar2, Atharv M. Nevrekar3,  
Aditya R. Panchal4, Gajanan P. Khapre5 
 

Abstract 

Induct Net is an innovative kitchen appliance that seamlessly integrates advanced cooking technology 

with an inbuilt chimney system, marking a significant step towards sustainable culinary environments. 

This space-efficient device prioritizes energy efficiency, user safety, and environmental responsibility 

through its incorporation of internet of things (IoT) technology. Induct Net features a dual-filtration 

system with removable grease and charcoal filters, ensuring optimal performance while reducing 

waste. The IoT connectivity facilitates real-time monitoring, automatic chimney fan control, and timely 

notifications to the user’s mobile device, minimizing energy consumption. By focusing on sustainability 

and intelligent design, Induct Net redefines the cooking experience and sets a benchmark for co-friendly 

kitchen solutions. 
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INTRODUCTION 

The kitchen is often the heart of the home, but traditional cooking methods con- tribute significantly 

to energy waste and indoor air pollution. Induct Net addresses these issues by merging induction 

cooking with an efficient ventilation system.  

 

This research highlights the urgent need for sustainable kitchen solutions that reduce energy 

consumption, improve air quality, and enhance 

overall cooking experience [1]. 

 

Problem Statement and Research Objectives 

Traditional kitchens face challenges such as 

energy wastage, inefficient ventilation, and 

increased carbon footprints. Induct Net is designed 

to combat these problems by introducing a 

multifunctional appliance that not only optimizes 

energy usage but also enhances indoor air quality 

through its dual-filtration system. 

 

The specific research objectives of these study areas 

are as follows: 

1. Develop an efficient dual-filtration system for 

Induct Net, emphasizing user-friendly 

maintenance and optimal performance to 

enhance indoor air quality sustainably. 
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2. Integrate internet of things (IoT) technology to enable real-time monitoring, automatic chimney 
fan control, and timely user notifications for safety and operational status, contributing to the 
smart management of kitchen environments. 

3. Investigate and implement energy-efficient operation mechanisms that reduce power 
consumption without compromising performance, aligning with sustain- ability goals to 
minimize the environmental impact of kitchen appliances. 

4. Assess the impact of Induct Net on kitchen space optimization, noise reduction, and overall user 
experience, promoting a harmonious balance between functionality and sustainability in modern 
kitchens. 

5. Ensure compliance with safety standards and regulations governing kitchen appliances, thereby 
fostering trust and promoting the adoption of sustainable technologies in everyday cooking 
practices [2–4]. 

 
LITERATURE REVIEW 

The evolution of kitchen technologies, particularly the integration of IoT, is reshaping cooking 
spaces. Induct Net combines induction technology and inbuilt chimneys to redefine traditional kitchens, 
addressing issues like frequent filter replacements with a user-friendly dual-filtration system. It aligns 
with air quality and sustainability trends by efficiently managing odors and dynamically controlling 
power consumption. The literature emphasizes Induct Net’s transformative potential increasing 
efficient, connected, and safe cooking environments [1]. 
 
Introduction to Smart Kitchen Technologies 

Smart kitchen technologies have witnessed a significant evolution in recent years. The integration of 
IoT technology in kitchen appliances has revolutionized traditional cooking spaces, offering enhanced 
control and connectivity [5]. Notably, induction technology has played a pivotal role in this 
transformation, providing precise temperature control and improved energy efficiency compared to 
traditional gas or electric stoves [6]. 

 
Challenges in Traditional Kitchen Environments 

Traditional kitchen setups often face challenges related to limited space, inefficient ventilation, and 
the need for manual maintenance of appliances [7]. These challenges not only impact on the overall 
cooking experience but also pose safety concerns for use. 
 
Review of Induction Technology in Kitchen Appliances 

Research by authors demonstrated the energy efficiency of induction cooktops, showcasing their 
ability to directly heat cookware and reduce overall energy consumption compared to traditional gas or 
electric stoves. 
 
Inbuilt Chimneys and Filtration Systems 

Inbuilt chimney systems (Figure 1) have been explored for their effectiveness in optimizing kitchen 
space while maintaining efficient ventilation [7].  
 

 
Figure 1. Inbuilt chimney systems. 
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Additionally, advanced filtration systems, as highlighted by Rahaman et al. are crucial in eliminating 
grease and odors during cooking, contributing to a cleaner and healthier kitchen environment [8]. 
 
Previous Research on Energy-Efficient Kitchen Appliances 

Research by Nguyen et al. 2017 [9] delves into the implementation of energy-efficient mechanisms 
in kitchen appliances. The study emphasizes the role of smart technologies in minimizing power 
consumption while maintaining optimal performance, contributing to sustainability efforts. 
 
METHODOLOGY 

Research Design 

The research design for this study is primarily experimental, focusing on the development and 
evaluation of the Induction kitchen appliance. It involves design, implementation, and testing phases to 
assess the efficiency, safety, and user experience of the integrate induction gas top and inbuilt chimney 
system [10]. The study employs admixed- methods approach, combining quantitative measurements of 
energy consumption, filter performance, and safety features with qualitative insights gathered through 
user feedback. 
 
Data Collection Methods 

Quantitative Data 

• Energy consumption measurement: Use power meters to measure energy consumption during 
various cooking scenarios. 

• Filter performance evaluation: Monitor the condition of the grease and charcoal filters using 
sensors to assess their lifespan and effectiveness. 

• Chimney fan speed and noise levels: Quantify the fan speed adjustments and noise levels during 
different cooking activities. 

 

Qualitative Data 

• User surveys and interviews: Collectfeedbackfromusersregarding their experience, preferences, 
and perceived benefits of using Induct Net. 

• Observations: Conduct direct observations of users interacting with Induct Net to identify 
usability issues and user behaviors. 
 

Data Analysis Techniques 

Quantitative Analysis 

• Statistical analysis: Employ statistical tools to analyze energy consumption data and filter 
performance metrics. 

• Descriptive statistics: Calculate means, standard deviations, and other descriptive statistics to 
summarize quantitative findings. 

 
Ethical Considerations 

1. Informed consent: Obtain informed consent from participants, ensuring they understand the 

purpose of the study, potential risks, and the right to withdraw at any time. 
2. Privacy and confidentiality: Safeguard participant privacy by anonymizing data and ensuring that 

personal information is kept confidential. 
3. Data security: Implement secured at a storage and transmission protocol stop protecting 

participant data from unauthorized access. 
4. Transparency: Clearly communicate the study’s objectives, methodologies, and potential 

implications to participants to establish transparency. 
 
Device Overview: Induct Net 

Design and features 

Induct Net (Figure 2) integrates advanced cooking technology with an inbuilt chimney system in a 

compact, contemporary design.  
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Figure 2. Induct Net. 

 

Its sleek touch-panel interface allows intuitive control, while the induction cooktop ensures fast, 

precise heating. The inbuilt chimney eliminates the need for an external exhaust, enhancing both 

aesthetics and functionality. 

 

Working Principle 

Induct Net operates on electromagnetic induction to directly heat cookware, ensuring consistent 

temperature control. The integrated chimney captures and purifies cooking byproducts, recirculating 

clean air within the kitchen through a closed-loop system. 

 

Energy Efficiency Mechanisms 

To optimize energy consumption, Induct Net incorporates: 

• Dynamic power adjustments: Automatically adapts power levels based on cooking needs. 

• IoT-enabled energy monitoring: Allows users to monitor and control energy usage remotely for 

a sustainable kitchen. 

 

Safety Features 

Induct Net prioritizes safety with: 

• Automatic shut-off: Activate sinus safe conditions to protect users. 

• Accident detection sensors: Alert superstock potential accidents in real-time. 

• Regulatory compliance: Meet strict safety standards for kitchen appliances. 

 

Dual-Filtration System 

Induct Net features and Vance dual-filtration system: 

• Removable grease filter: Captures grease and provides notifications for cleaning. 

• Smart charcoal filter: Absorbs odors and carbon, with alerts for timely replacement. 

 

User feedback provides valuable insights into Induct Net’s user acceptance and areas for 

enhancement. The touch-panel interface is widely praised for its intuitiveness, although users’ express 

interest in customization features. 

 

Comparative Analysis 

A comparative analysis of traditional stoves highlights Induct Net’s advantages. It exhibits lower 

energy consumption, contributing to sustainability goals. 
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Table 1. Different aspects and areas of improvement. 

Aspect Positive Feedback Areas for Improvement 

Touch-panel interface Intuitive and user-friendly Suggestions for customization and personalization 

Cooking experience Efficient and convenient Interest in additional cooking modes and features 

Internet of things 

(IoT) integration 

Remote control appreciation Desire for expanded app functionalities 

Safety features Automatic shut-off praised Minor adjustments in sensor sensitivity 

 

Table 2. Comparative analysis – induct Net versus  

traditional stoves. 

Metric Induct Net Traditional Stoves 

Energy consumption Lower Higher 

Cooking time Shorter Longer 

User satisfaction Higher Varied 

 

CONCLUSIONS 

In conclusion, Induct Net emerges as a groundbreaking innovation at the crossroads of technology 

and sustainability, redefining modern kitchen standards. By seamlessly integrating IoT-enabled 

induction cooking technology with a dual-filtration air purification system, Induct Net not only 

optimizes energy efficiency but also significantly enhances indoor air quality. The adoption of induction 

cooking reduces energy consumption, thereby lowering the carbon footprint traditionally associated 

with conventional cooking methods. Moreover, the dual-filtration system effectively tackles airborne 

pollutants, fostering a healthier living environment. 

 

As we work toward achieving the sustainable development goals (SDGs), particularly those focusing 

on sustainable cities and communities, Induct Net exemplifies how innovation can drive impactful 

change. This project underscores the vital role of incorporating eco-friendly practices into daily life 

while serving as a blueprint for the advancement of sustainable cooking technologies. By embracing 

solutions like Induct Net, individuals and communities are empowered to make informed decisions that 

promote environmental stewardship, improve health, and contribute to a more sustainable future. 
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