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ABSTRACT: Welding processes produce fumes which are known to be dangerous to human health. In order for welders 

to work in a safe environment, a means of removing these fumes from the welding environment must be provided during 

the welding process. This is the purpose for which this paper has been developed. Fume extractors are generally known 

to be fixed to the walls of factories and places where fumes need to be extracted from. With the increase in welding needs 

outside the workshop environment, the need to have mobile fume extractors has become imperative. This need has been 

addressed in this paper. Materials for design and fabrication of the fume extractor were selected based on cost, safety, 

functionality, ease of availability and affordable maintainability. The fabricated fume extractor was tested on several 

welding sites and found to be very effective in extracting fumes from welders breathing zone. It was also observed that the 

function of the extractor did not adversely affect the welding process. 
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I. INTRODUCTION 

 

Fumes and particles are released into the operator’s breathing zone during welding operations, or when using flux with 

solders. These fumes can lead to occupational asthma and other allergic reactions when inhaled. Intense testing by 

health institutes have shown that specialized equipment for extracting and filtering of dangerous fumes are necessary to 

prevent fumes from getting into the operators breathing zone. Welding fumes consist of 99.5% particles and 0.5% of 

gases. Particles in welding fumes that are a threat to human health are lead particles (in dust and smoke) larger than 0.1 

micron and fumes of aliphatic aldehydes and isocyanides. The most common health challenges are short and irregular 

breathing, coughing, and tightness of the chest in combination with irritation of the eyes, headaches, dizziness and dry 

cracked skin. The aim of this work is to design and fabricate a portable fume extractor that is suitable for use in 

welding workshops and external welding sites. 

 

II. OBJECTIVES 

[1] To avoid inhalation of the fumes. 

[2] To control the eye, throat irritation and headaches. 

[3] To reduce the cause of dermatological problems. 
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III. WORKING PRINCIPLE 

 

The fume extractor is a machine that uses an electric motor to power a axial blower. The electric motor provides power 

for the rotation of the impeller inside the axial blower which leads to suction of fume from a welding process. This 

fume goes through the capture hood into the machine and an air filter purifies the fume laden air by extracting the 

welding particles from the fume, and then releases a clean air back to the atmosphere .The fume extractor work on the 

principle of high volume air, travelling at low velocity. 
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IV. MATERIALS USED 

 

SI.NO MATERIALS QUANTITY 

1 Axial blower 1 

2 Duct 1 

3 Frame 1 

4 Wheels 4 

5 Motor 1 

6 Filter 1 

 

V. DESIGN CALCULATION 

 

Calculation of Flow Rate: 

 

Circular Area (A) =  d    4 

 

Flow Rate = v×A 

 

Where, 

             A=Area  

            d =Diameter of Duct 

            v=Velocity 

 

Air Change Rate: 

n           

 

Where, 

             n =area change rate per hour 

             q =air flow through the box (CFM) 

             V =volume of the box (Cubic Feet) 

 

Ventilation Calculations: 

Ventilation rate (m³/h) = Air Change Rate (/h) x Room Volume (m³) 

 

Ventilation rate (m³/s) = Ventilation rate (m³/h) / 3600 
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VI. ADVANTAGES 

 

[1] Easily portable. 

[2] Low cost. 

[3] Simple in construction. 

[4] It contributes to a healthy, safe and working environment. 

[5] Less absenteeism at work. 

[6] Motivated and energetic workforce. 

VII. APPLICATIONS 

 

A fume extractor is a system utilizing a fan to pull fumes and particulate into a filtration system cleaning the air of 

harmful chemicals and particulates. Industrial processes create fumes or particles such welding, sanding, grinding, 

spraying, powder filling and chemical applications. 

 

VIII. CONCLUSION 

 

The principal of design and fabrication of welding fumes extraction system has taken a role model of vacuum cleaner. 

The construction and testing of the machine has been achieved. The design was done in accordance with standard 

design specifications and appropriate tests carried out indicated a high level of performance in the extraction of welding 

fumes. The machine is safe and easy to operate and does not require any special technical training on how to operate it. 

The machine components were coated with aluminium silver spray to make them corrosion resistant. The machine will 

find extensive use in both local workshops and industries which are involved in welding, soldering, and brazing 

processes. 
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