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ABSTRACT: A heater using a permanent magnet typically refers to a type of magnetic heater, often found in 

applications like magnetic induction heating. In this system, a permanent magnet generates a magnetic field that 

interacts with conductive materials, inducing eddy currents. These currents create heat due to the electrical resistance of 

the material. A heater using a permanent magnet typically involves magnetic induction heating, where a permanent 

magnet generates a magnetic field that induces eddy currents in conductive materials. These currents produce heat due 

to electrical resistance. This type of heating is efficient and allows for precise temperature control, making it ideal for 

applications like cooking and industrial processes. The key components include the permanent magnet, the conductive 

material, and sometimes a power supply to enhance the heating effect. 

 

I. INTRODUCTION 

 

A heater using a permanent magnet typically refers to a type of magnetic heater, often found in applications like 

magnetic induction heating. In this system, a permanent magnet generates a magnetic field that interacts with 

conductive materials, inducing eddy currents. These currents create heat due to the electrical resistance of the material. 

A heater using a permanent magnet typically involves magnetic induction heating, where a permanent magnet 

generates a magnetic field that induces eddy currents in conductive materials. These currents produce heat due to 

electrical resistance. 

 

This type of heating is efficient and allows for precise temperature control, making it ideal for applications like cooking 

and industrial processes. The key components include the permanent magnet, the conductive material, and sometimes a 

power supply to enhance the heating effect. A heater using a permanent magnet can be a permanent magnet eddy 

current heater (PMECH) or a permanent magnet heater (PMH): 

 

Permanent magnet eddy current heater (PMECH) A heat generator that converts wind energy into heat. It has a metallic 

stator that acts as a conductor, and a rotor covered by permanent magnets. Permanent magnet heater (PMH) A high- 

efficiency solution for heating electrically conductive materials, such as aluminum billets before extrusion. Here are 

some other things to know about permanent magnets and heaters: 

 

Here are some other things to know about permanent magnets and heaters: 

 

Permanent magnets: These magnets retain their magnetic properties indefinitely, even after removing the external 

magnetic field. Neodymium magnets are some of the strongest permanent magnets. 

 

Heating effects on magnets: Magnets lose their magnetic force at around 80 °C, and become permanently demagnetized 

if exposed to this temperature for a period. Heating a magnet above its Curie temperature will also permanently 

demagnetize it. 

 

II. LITERATURE REVIEW 

 

The application of permanent magnets in heating systems is gaining attention due to its energy efficiency and potential 

for sustainable thermal energy generation. Here is an overview of key studies and insights: 

 

1. Principles and Mechanisms 

Permanent magnets are used in heating systems to harness magnetic phenomena such as: 

Eddy Current Heating: Rotating permanent magnets induce eddy currents in a conductive material, generating heat due 

to electrical resistance. 
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Hysteresis Heating: Magnetic materials experience energy losses as heat during repeated magnetization and 

demagnetization cycles. 

Magnetocaloric Effect (MCE): Certain materials, when exposed to varying magnetic fields, exhibit temperature 

changes due to changes in magnetic entropy. 

These principles form the theoretical basis for designing magnet-based heaters 

 

2. Key Studies 

"Thermal Power Calculation of Interior Permanent Magnet Eddy Current Heater Using Analytical Method" 

Authors: Wenpeng Hong et al. Published In: Processes, 2024. 

Key Findings: This study presents a design for an interior permanent magnet eddy current heater (IPMECH). Analytical 

methods were used to optimize magnetic flux density and torque for efficient heat generation. The system demonstrated 

potential for integration with wind energy to produce renewable heat 

MDPI 

"Studying Four Different Permanent Magnet Eddy Current Heaters with Different Magnet Areas and Numbers" 

Authors: Kaveh Mollazade, Ahad Kazemi 

Published In: Energies, 2021. 

Key Findings: The study compares four configurations of permanent magnet eddy current heaters to maximize heat 

output. It highlights the importance of optimizing magnet size and arrangement for effective heat generation 

MDPI 

"Numerical Analysis of Electromagnetic-Thermal Heating Characteristics" Published In: Applied Sciences, 2022. 

Key Findings: Using co-simulation methods, this paper explores the electromagnetic and thermal interactions in billet 

heaters with permanent magnets. It highlights the role of design parameters in improving heating efficiency 

 

3. Applications 

Renewable Energy Integration: Magnetic heaters can directly convert wind energy into thermal energy, reducing 

energy losses and making renewable energy more versatile. 

Industrial Processes: Applications include billet heating, where precise thermal control is crucial for processes like 

forging and annealing. 

Domestic Heating: Systems such as water heaters and space heaters benefit from the compact, efficient design of 

magnet- based heaters 

 

4. Challenges and Opportunities 

Material Constraints: High-performance magnets like neodymium are expensive and sensitive to high temperatures. 

Design Complexity: Achieving optimal magnetic field distribution and thermal performance requires sophisticated 

modeling tools. 

Sustainability Potential: These systems align with global carbon neutrality goals by enabling clean heating solutions 

 

5. Future Directions 

Research into advanced magnetic materials with better thermal stability. Exploration of hybrid systems combining 

permanent magnets with electromagnets. IoT and AI integration for dynamic control and optimization of heating 

systems. 

These references provide a solid foundation for understanding the principles, applications, and advancements in heater 

technologies that utilize permanent magnets. 

 

Relevance to current Research 

The work presented in this paper takes due care of the data which is kept on cloud as it not only provides the integrity 

check but also security for the data as well. This lets us to test the integrity at the moment of retrieving the stored data 

from Cloud. 
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No. Paper Title Author Name Key Points Remark 

1 "Studying  Four 

Different Permanent 

Magnet Eddy

 Current 

Heaters with 

Different Magnet 

Areas and Numbers 

to Produce Heat 

Directly" 

Kaveh Mollazade, 

Ahad Kazemi 

this paper investigates the performance of 

various configurations of permanent 

magnet eddy current heaters to optimize 

heat production for renewable applications. 

Improves the performance of 

heater. 

2 "Thermal Power 

Calculation of 

Interior Permanent 

Magnet Eddy 

Current Heater Using 

Analytical Method" 

Wenpeng Hong et al. 

Processes, 2024. 

This paper presents a method for analyzing 

the thermal power output of an interior 

permanent magnet eddy current heater 

(IPMECH). 

Defines various heating 

methods 

 

III. METHODOLOGY OF PROPOSED SURVEY 

 

• PROBLEM DEFINITION 

 

If your heater is experiencing heating problems, it could be due to several common issues: 

Thermostat Settings: Check if the thermostat is set correctly. If it's set too low, the heater won't activate. 

Power Supply: Ensure the heater is plugged in and that any circuit breakers or fuses are functioning. 

Air Filter: A clogged filter can restrict airflow. Clean or replace it regularly. 

Pilot Light: For gas heaters, ensure the pilot light is lit. If it’s out, follow the manufacturer's instructions to relight it. 

Ductwork Issues: Check for leaks or blockages in the ductwork if using a forced-air system. 

Heat Exchanger Problems: If you have a furnace, issues with the heat exchanger can lead to poor heating. 

Heaters, whether used in residential, industrial, or commercial applications, can face several problems over time. These 

issues can reduce efficiency, compromise safety, or cause complete system failure. Here are common problems 

encountered in heaters, along with potential solutions: 

 

1. Inconsistent or Insufficient Heat Output 

Problem: The heater may fail to reach the desired temperature or provide uneven heating. This can be due to 

malfunctioning components, poor insulation, or improper installation. Cause: 

Faulty thermostat Blown heating element 

Inadequate insulation in the system or room Incorrect voltage supply 

 

2. Heater Overheating 

Problem: The heater may overheat, posing a fire hazard or causing system failure. Cause: 

Blocked air filters (in forced-air systems) 

Malfunctioning thermostat or control board Poor ventilation around the heater 

Failure of safety mechanisms like temperature limit switches 

 

3. Fan Problems 

Problem: In heaters with a fan, the fan may stop working or work inefficiently, leading to improper heat distribution. 

This could be due to motor failure, fan blade obstructions, or wiring issues. 
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• PROPOSED METHODOLOGY OF SOLVING IDENTIFIED PROMBLEM 

 

Permanent magnets are not typically used directly to generate heat in traditional heaters, but they are employed in 

certain specialized heating systems for specific purposes. Here's why they may be used: 

 

Magnetocaloric Effect: In advanced heaters that use the magnetocaloric effect, certain materials heat up when exposed 

to a magnetic field and cool down when the magnetic field is removed. Permanent magnets are essential for generating 

the static magnetic fields needed in these systems. These heaters are energy-efficient and environmentally friendly, 

often used in niche applications like refrigeration and climate control systems. 

 

Magnetic Stirring in Laboratory Heaters: Permanent magnets are used in laboratory hot plates with magnetic stirrers. 

These magnets create a rotating magnetic field that stirs liquids, ensuring even heating throughout the substance, which 

is essential in scientific and industrial applications. 

 

Electromagnetic Induction Systems: While permanent magnets are not the main source of heat in induction heaters, 

they can sometimes be involved in magnetic field generation in conjunction with electromagnets. Induction heaters 

work by inducing eddy currents in a conductive material, which generates heat. 

 

Energy Efficiency: Permanent magnets provide continuous magnetic fields without the need for electrical input, 

reducing energy consumption in systems that use magnetic fields for certain heating processes. 

 

• Block Diagram 

 

 
 

IV. CONCLUSION AND FUTURE WORK 

 

The use of permanent magnets in heating systems has shown significant potential for efficient and innovative heating 

solutions. By leveraging magnetic fields, these systems can achieve precise control over heating processes, reduce 

energy consumption, and improve sustainability compared to traditional heating methods. This approach is especially 

promising in applications such as induction heating, magnetocaloric refrigeration, and advanced energy-efficient 

systems for industrial and domestic use. The integration of permanent magnets into heaters also eliminates the need for 

constant electrical supply to generate magnetic fields, making the systems more reliable and environmentally friendly. 
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V. FUTURE WORK 

 

Material Development: Research into advanced magnetic materials with higher coercivity, and improved magnetic 

properties is crucial. This can enhance the efficiency and durability of magnet-based heating systems. 

 

Optimization of Design: Developing compact, lightweight, and cost-effective designs for magnetic heaters to increase 

their commercial viability. 

 

Energy Efficiency Analysis: Conducting detailed energy efficiency studies to compare magnetic heaters.  
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