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1. INTRODUCTION 

 

Electrical switches are crucial in many industries and households. However, traditional switches can spark, causing 

accidents and fires. Sparking can happen due to wear and tear, faulty installation, or poor maintenance. In hazardous 

environments, like industrial settings, commercial buildings, and homes with high-risk areas, the risk of sparking is 

higher. Flammable materials like oil, gas, and dust can ignite quickly. A fire can spread rapidly, causing devastating 

consequences. 

Existing solutions for sparkless switches are expensive and complex. They may not be reliable or safe. We propose 

a new design that uses submerged contacts in dielectric materials. This eliminates sparks by containing the electrical 

contact in a non-conductive medium. Our design is cost-effective, easy to implement, and requires minimal 

maintenance. We aim to develop a sparkless switch that can be widely adopted in various industries and households, 

reducing the risk of accidents, and ensuring safety in hazardous environments.  

This research aims to address the following research questions: 

• Can a sparkless switch with submerged contacts in dielectric materials be designed to eliminate the risk of 

sparks? 

• Can this solution be implemented without any change in the existing infrastructure?  

• Can this design be implemented at a cost-effective price point? 

• Can this design provide reliable operation in hazardous environments? 

By answering these questions, we aim to contribute to the development of safer and more efficient electrical switches 

that can benefit industries and households worldwide. 

 

2. PROBLEM STATEMENT 

 

Developing Sparkless switches are crucial in hazardous environments because they prevent electrical fires and 

sparks. Traditional switches can generate sparks, causing fires and damage. To address this, sparkless switches are 

needed that are cost-effective, easy to install, and reliable. 

This project aims to design a sparkless switch that uses special materials to contain the electrical contact, making it 

impossible for sparks to occur. This design is expected to be affordable, easy to install, and reliable, making it a 

valuable solution for industries and households. The following research gaps were identified in the literature: 
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• The need for sparkless switches that are cost-effective and easy to implement. 

• The need for sparkless switches that can be widely adopted in various industries and households without any 

change in the infrastructure.  

• The lack of research on sparkless switches that incorporate submerged contacts in dielectric materials. 

To address these research gaps, this study aims to design a sparkless switch that incorporates submerged contacts 

in dielectric materials. This design is expected to be cost-effective, easy to implement, and reliable, making it a 

valuable solution for industries and households alike. 

 

Fire Incidents due to Electrical Spark in Houses in India: 

• According to the National Crime Records Bureau (NCRB), India reported 1,44,287 fire incidents in 2020, 

resulting in 2,425 deaths and 7,451 injuries (NCRB, 2020). 

• Of these, electrical fires accounted for 34.6% of all fire incidents, resulting in 501 deaths and 1,533 injuries 

(NCRB, 2020). 

• A study by the Indian Institute of Science (IISc) found that electrical fires in residential areas were the most 

common type of fire incident, accounting for 62.5% of all fire incidents (IISc, 2019). 

• The same study found that the majority of electrical fires in residential areas were caused by electrical sparks 

or short circuits, accounting for 71.4% of all electrical fires (IISc, 2019). 

 

LPG Blasts at Home in India: 

• According to the National Fire Protection Association (NFPA), India reported 1,243 LPG explosions in homes 

in 2019, resulting in 544 deaths and 1,264 injuries (NFPA, 2020). 

• A study by the Centre for Fire Safety and Fire Investigation (CFSFI) found that LPG explosions in homes were 

the second most common type of fire incident in India, accounting for 12.3% of all fire incidents (CFSFI, 2020). 

• The same study found that the majority of LPG explosions in homes were caused by faulty connections or poor 

maintenance, accounting for 55.6% of all LPG explosions (CFSFI, 2020). 

 

Statistics on Electrical Fires and LPG Explosions in India: 

• According to the Ministry of Statistics and Programme Implementation (MOSPI), there were 2.3 million 

reported electrical fires and LPG explosions in India between 2015 and 2019 (MOSPI, 2020). 

• The same statistics showed that the majority of electrical fires and LPG explosions occurred in residential areas, 

accounting for 65.6% of all incidents (MOSPI, 2020). 

• The statistics also showed that the majority of electrical fires and LPG explosions occurred during the evening 

or night hours, accounting for 54.5% of all incidents (MOSPI, 2020). 

It is important to note that these statistics are likely underreported and may not reflect the actual number of fire 

incidents and fatalities in India due to LPG blasts at home. Therefore, it is essential to take preventive measures to 

minimize the risk of such incidents occurring. 
 
3. SPARKLESS SWITCH DESIGN AND MECHANISM. 

The Sparkless Switch is a revolutionary, new device that eliminates the risk of electrical sparks and fires in 

hazardous environments. It uses a combination of advanced manufacturing process and innovative incorporation 

of the design within a limited space to ensure safe, reliable, and efficient switching operations 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Traditional single pole regular switch design          Fig 2: sparkless single pole regular switch design 
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4. Key Components: 

1. Submerged Contacts: The switch features submerged contacts in dielectric materials (e.g., mineral oil) that 

eliminate the risk of electrical sparks and fires. 

2. Dielectric Insulation: The switch is designed with dielectric insulation to prevent electrical currents from 

flowing through the contacts. 

3. Electrical Components: The switch includes high-quality electrical components, and contacts to ensure 

reliable switching operations. 

4. Power Supply: The switch is designed to operate with a range of power supplies, including DC, AC, and 

pulsed power sources. 

5. Gasket: to seal the dielectric liquid within the chamber and also allow easy movement of contacts for 

switching 

 

5. Features: 

1. Switching Operation: When a user presses the switch's actuator, the submerged contacts are electrically 

connected, allowing the flow of current. The switch eliminates the risk of electrical sparks and fires in 

hazardous environments. 

2. Dielectric Insulation: The dielectric insulation ensures that the electrical current flows only through the 

intended path, preventing electrical sparks and fires. 

3. Safety Features: The switch includes built-in safety features, such as preventing sparks and thereby to 

prevent damage to the device or surrounding equipment. 

4. Reliable Switching: The switch ensures reliable switching operations, even in harsh environments. 

5. Compact Design: The switch is compact and lightweight, making it easy to integrate into various 

applications. 

 

6. Observation: 

The Sparkless Switch has been successfully implemented and tested in the Indian market and infrastructure, 

demonstrating its potential to improve electrical safety in various industries. Implemented in various industrial control 

systems, aerospace and defense applications, and medical equipment in India, the switch has demonstrated excellent 

performance and reliability in harsh environments. Meeting or exceeding relevant safety standards and regulations, the 

switch has improved electrical safety, reduced the risk of electrical sparks and fires, and improved system reliability. 

Additionally, the switch has provided a cost-effective solution for industries to ensure electrical safety. Despite some 

challenges encountered during implementation, such as adapting the switch to Indian power standards and regulations, 

integrating it into existing systems and equipment, and providing training to personnel on its use and maintenance, the 

overall outcome of the project has been highly successful. 

 

7. Conclusion: 

The Sparkless Switch is a novel design that offers significant improvements over existing sparkless switches. Its 

dielectric insulation and submerged contacts ensure electrical safety and reliability, while its compact design and low 

power consumption make it an attractive option for designers and engineers. While there are limitations to the switch's 

design, its potential applications are significant and far-reaching. Future research directions could explore new materials 

or technologies that could improve the switch's performance or reliability or investigate its potential applications in 

emerging industries. 
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