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ABSTRACT 

In present world, fumes pose a serious potential threat for mankind. Be it either large scale industries or small scale soldering (of 

electronic components), it has polluted the surroundings efficiently and has created health hazard. Those working closely with 

electronic components are at a higher risk of inhaling the fumes. Hence a low cost smoke extractor circuit is introduced to 

automatically extract the fumes from the surroundings, thereby saving us from inhaling the same. The circuit can be efficiently 

utilized in large scale industries, laboratories, chemical factories and all such areas where generation of smokes is observable. In 

this project, we have taken a soldering iron as a heat source to produce toxic fumes while performing soldering of electronic 

components. The circuit utilizes the concept of IC 741 as a comparator and IC 555 timer as a monostable multivibrator. It is fully 

automatic and turns on a fan when the soldering iron is placed in the holder unit. The fan automatically turns off after a few 

seconds. The automatic working of the unit is convenient as the soldering work is intermittent. 
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1. INTRODUCTION 
The objective of this project is to design a low cost smoke 

extractor circuit that automaticallyextracts the fumes from the 

surroundings, thereby saving us from inhaling the same. 

 

1.1 SMOKE EXTRACTOR CIRCUIT 

Let us begin by understanding the harmful effects of fumes 

generated during various industrial & chemical processes. The 

smokes released during such processes are toxic which could 

pose a potential health hazard if not controlled. They contain a 

considerable amount of carbon monoxide which is very 

hazardous to human health. Those working with electronic 

components are at a higher risk of inhaling the fumes. In this 

project, we have demonstrated our circuit using a soldering 

iron as a heatsource to generate toxic fumes through soldering 

paste. The heart of the circuit is an OP AMP (IC 741) which is 

configured as a comparator with an IC 555 timer as a 

monostable multivibrator. When the compact unit is placed 

close to the circuit board, it extracts all the fumes from the 

immediate working area, leaving smoke free surroundings. 

The circuit is fully automatic & turns on a fan when the 

soldering iron is kept in the metal sink after making a solder 

joint. The fan automatically turns off after a few second. The 

automatic working of the unit is convenient as the soldering 

work is intermittent. 

 

 

 
 
FIG 1: BLOCK DIAGRAM OF SMOKE EXTRACTOR 

CIRCUIT 

2. METHODLOGY & WORKING OF THE CIRCUIT 
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· The smoke extractor circuit is designed around popular op-

amp μA741 (IC1), which is configured as a comparator. 

· Its non-inverting input (pin 3) is held high by a potential 

divider comprising resistor R1 and an NTC thermistor. 

· NTC refers to Negative Temperature Coefficient. 

· The inverting input (pin 2) of IC 741 is supplied with a 

reference voltage by preset VR. Initially output pin 6 of IC 

741 is high. 

· The voltage at inverting input pin 2 is set below the voltage 

at non-inverting input pin 3. 

· When the hot soldering iron is placed close to the thermistor, 

the resistance of the thermistor falls, dropping the voltage at 

the non-inverting input of IC1 below the voltage at pin 2. 

· The resulting output at pin 6 goes from high to low and 

triggers the monostable for a prefixed time (here 

approximately30 seconds) to switch on the exhaust fan. 

· This condition is maintained as long as the soldering iron is 

placed close to the thermistor. 

· The output of IC 741 is fed to trigger pin 2 of monostable IC 

NE555 via capacitor C. 

· IC 555 timer is designed as a standard monostable and its 

trigger pin 2 is held high by resistor R. 

· When the output of IC 555 timer goes low, it cuts off 

transistor T1 and the fan is switched off. 

· When the soldering iron is removed from the unit, the 

thermistor cools and its resistance increases again and 

subsequently the output of IC 741 goes low. 

· This sends a low pulse to the trigger of IC 555 timer and its 

output goes high. 

· As a result transistor is biased into conduction and the fan is 

supplied virtually the full 

12V supply and it turns on. 

· The timing components of the monostable are resistor and 

capacitor. 

44 

· With the specified values, the „ON‟ time for the fan is around 

30 seconds. 

· LED1 and LED2 indicate the exhaust fan‟s „off‟ and „on‟ 

conditions, respectively. 

 

2.1 Suggested Arrangement for the Metal 

 

 

FIG 2: ARRANGEMENT FOR THE METAL CABINET 

 

 

3. EXPERIMENTAL RESULTS 

3.1 Source (Transformer) 

 

 

 

 

 

 

 

 

3.2 Metal Sink 

 

 

 

 

 

 

 

 

 

3.3 Circuit Integrated on PCB 
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4. WHEN NO HEAT IS SENSED BY THE 

THERMISTER, RED LED GLOWS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
5. WHEN THERMISTER SENSES HEAT, GREEN LED 

GLOWS & FAN STARTS 

MOVING. 

 
 

4. FUTURE SCOPE 
The circuit introduced in this project report is very cost 

effective. It is extremely easy to install and efficiently extracts 

smoke from the surroundings. It is designed around a popular 

operational amplifier IC 741 which acts as a comparator. The 

circuit also utilizes the concept of IC 555 timer in monostable 

mode. The automatic switching action supports very less 

power consumption which is the most attractive feature of the 

circuit. We can see this circuit being actively used in 

· Large scale industries, 

· Chemical factories, 

· Thermal power plants, 

· Boilers, 

· Blast furnace and in small scale regions such as: 

· During soldering of electronic circuits in laboratories  

· In household kitchens. 

 

5. CONCLUSION 
The objective of this project was to design a low cost circuit 

that automatically extracts the smokes from the immediate 

surroundings, thereby saving us from inhaling the same. The 

heart of the circuit is OP AMP IC 741 which is configured as a 

comparator. The circuit also utilizes the concept of IC 555 

timer in monostable mode. We demonstrated our project 

using soldering iron as a heat source to generate fumes 

inthe surroundings. The solder paste gives off toxic fumes, 

which could pose a potential health hazard if not controlled. 

Those working closely with electronic components are at a 

higher risk. Hence, the compact unit is placed close to the 

circuit board and it extracts all the fumes from the immediate 

working area, leaving smoke-free surroundings. 

The circuit is fully automatic and turns on a fan when the 

soldering iron is kept in the holder unit after making a solder 

joint. The fan automatically turns off after a few seconds. 
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