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Abstract: Cigarette smoke is one of the primary causes of indoor air pollution, leading to various adverse health impacts. To 

address this issue, this research aims to design of a cigarette smoke detection device using the MiCS-5524 sensor integrated with 

the Internet of Things (IoT). This device can detect the level of cigarette smoke in indoor spaces and provide alerts through an 

LCD, a buzzer, and the Blynk application. Furthermore, the device can activate an exhaust fan to remove cigarette smoke from 

the room. The device employs the NodeMCU ESP8266 microcontroller as the central control unit for system operation and 

internet communication. The MiCS-5524 sensor was chosen for its high sensitivity to carbon monoxide (CO), a major 

component of cigarette smoke. Test results demonstrate that the device functions effectively and accurately in detecting cigarette 

smoke and responding to indoor air conditions. It is anticipated that this device will contribute to improving indoor air quality 

and human health. 
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1. Introduction 

Cigarette smoke is a mixture of gases and particles 

produced from the burning of tobacco products. Cigarette 

smoke contains more than 4,000 chemical compounds, 

including 69 compounds that are carcinogenic or can cause 

cancer. Some hazardous compounds found in cigarette smoke 

include carbon monoxide (CO), tar, nicotine, formaldehyde, 

hydrogen cyanide, nitrogen oxides, arsenic, nickel, and 

tobacco alkaloids [1], [2]. 

Cigarette smoke can have various adverse effects on human 

health, both for active and passive smokers. Active smokers 

are those who directly inhale smoke, while passive smokers 

are individuals who do not smoke but are exposed to 

secondhand smoke from others. According to the World 

Health Organization (WHO), approximately 8 million people 

die each year due to tobacco use, with 7 million of them being 

active smokers and 1,3 million being passive smokers [3]. 

Some diseases that can be caused by cigarette smoke include 

lung cancer [4], oral cancer, throat cancer, cervical cancer [5], 

stroke, heart attacks, chronic bronchitis, emphysema, 

impotence, infertility, and pregnancy complications [6]. The 

harmful effects of cadmium and lead in cigarettes on bone 

health [7]. 

Cigarette smoke is also a major cause of indoor air pollution. 

According to the Minister of Health Regulation No. 1077 on 

Guidelines for Indoor Air Quality Improvement, cigarette 

smoke is classified as a biological pollutant that can degrade 

indoor air quality. Indoor air quality is influenced by several 

factors such as ventilation, temperature, humidity, lighting, 
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and cleanliness. Poor indoor air quality can lead to health 

issues such as eye, nose, and throat irritation, headaches, 

dizziness, nausea, allergies, asthma, upper respiratory tract 

infections, and reduced work or study productivity [8]. 

 To address the problem of indoor air pollution caused by 

cigarette smoke, a device is needed to detect the presence of 

Several studies on cigarette smoke detection devices have 

been conducted previously. Amri et al. [9] designed a smoke 

exhaust system in smoking rooms based on Arduino. This 

system uses an MQ-2 sensor to detect cigarette smoke and 

activate an exhaust fan to remove the smoke from the room. 

Nurjanah et al. [10] designed a detector and neutralizer for 

indoor cigarette smoke using an MQ-2 sensor and fuzzy logic 

method . This system can display cigarette smoke levels on an 

LCD and control the exhaust fan speed based on indoor air 

conditions [11]. Surahman et al. (2022) developed a cigarette 

smoke level neutralizer device in indoor spaces based on IoT 

[12]. This system uses an MQ-2 sensor to detect cigarette 

smoke [13] and sends data to a smartphone via WiFi [14]. The 

system can also activate an exhaust fan and a perfume sprayer 

to neutralize cigarette smoke indoors. The development of an 

IoT-based air pollution detection system can notify users 

about air pollution readings to be more aware of their 

surroundings [15]. An odor detection system that can alert 

individuals or allergy sufferers to high levels of toxic gases 

[16].  

Previous studies still have some limitations, such as the use 

of the less sensitive MQ-2 sensor to carbon monoxide (CO), 

which is a major component of cigarette smoke, not providing 

audio warnings to smokers, and not being integrated with 

Blynk, a popular messaging application with bot features for 

sending notifications. 

Therefore, this research aims to design and build a cigarette 

smoke detector using the MiCS-5524 sensor integrated with 

the Internet of Things (IoT). This device can detect cigarette 

smoke levels in indoor spaces and provide warnings through 

an LCD, buzzer, and Blynk application. Additionally, this 

device can activate an exhaust fan to remove cigarette smoke 

from the room. The device uses the NodeMCU ESP8266 

microcontroller [17] as the central control system and for 

internet communication. The MiCS-5524 sensor [18] was 

chosen for its high sensitivity to carbon monoxide (CO), a 

primary component of cigarette smoke. 

2. Methode 

2.1. Electronic Design of a Cigarette Smoke Detector 

The cigarette smoke detection device was designed, taking 

into consideration several factors such as sensor sensitivity to 

CO gas, user-friendliness, energy efficiency, production cost, 

and component availability in the market. The MiCS-5524 

sensor is used to detect the level of cigarette smoke in indoor 

spaces. The NodeMCU ESP8266 microcontroller serves as 

the central control unit for the system and facilitates 

communication with the internet. The ESP8266 WiFi module 

connects the device to the internet. The 16x2 I2C LCD is 

utilized to display information about the cigarette smoke level 

and the device's status. The buzzer provides an audible 

warning when the smoke level exceeds the safe threshold. The 

exhaust fan is responsible for removing cigarette smoke from 

the room. The wiring diagram for the design can be seen in 

Figure 1. 

 
Figure 1. Wiring diagram of cigarette smoke detector  

2.2. Hardware Configuration 

Hardware is one of the hardware found on computers, 

smartphones and other electronic devices. Hardware functions 

as an input receiver. The purpose of using hardware is to make 

processing files or data easier. This device comprises several 

key components: the MiCS-5524 sensor, NodeMCU ESP8266 

microcontroller, ESP8266 WiFi module, 16x2 I2C LCD, 

buzzer, and exhaust fan. The MICS 5524 reducing sensors had 

the lowest extrapolated menthol LLOD at 0.014 ppm. Sensor 

Response Characteristics was strong [19]. 

2.3. Software Development  

    This tool was designed using Arduino IDE software and 

programmed with the C++ programming language. This tool 

is also integrated with the Blynk application which can send 

notifications to users when cigarette smoke levels exceed safe 

limits (above 70%). The Code as sketches Arduino for 

programming can be seen in Figure 2. 

 
Figure 2. Code as sketches Arduino 
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2.4. System Integration 

   The work process starts from the sensor detecting smoke in 

a room where the device is installed, then the if logic occurs 

and is detected by the MiCS-5524 sensor until the logic limits 

are created. Furthermore, if smoke is detected by the 

MiCS-5524 sensor, there are two states, namely normal 

conditions (0-70%) and danger conditions (above 70%). 

Normal conditions mean that smoke has just been detected, 

and is immediately conveyed to the 16x2 LCD and then 

immediately input and sent to the Blynk application with the 

help of the NodeMCU ESP8266 which is installed so that the 

tool can connect to the application with the help of the internet. 

The second condition is a state of danger, the 16x2 LCD will 

display the word "danger" on the display. Then the buzzer will 

sound as an alarm indicating that the air condition in a room is 

at an alert or dangerous stage. Next, the exhaust fan will turn 

on to remove dirty air caused by cigarette smoke. The Blynk 

application itself will immediately tell you how much smoke 

is in a room, and you can monitor smoke levels and ON/OFF 

exhaust fans. All the tools mentioned above are controlled by 

a NodeMCU ESP8266 which was developed from a 

microcontroller.  

The Overall circuit of cigarette smoke detectors for the 

design can be seen in Figure 3. 

 

Figure 3. The Overall circuit of cigarette smoke detectors  

 

3. Result  

In this research, a cigarette smoke detector has been 

designed and built using the MICS-5524 sensor which is 

integrated with the Internet of Things (IoT). This tool can 

detect cigarette smoke levels in the room and provide 

warnings via the LCD, buzzer and blynk application. Apart 

from that, this tool can activate the exhaust fan to remove 

cigarette smoke from inside the room. This tool uses the 

NodeMCU ESP8266 microcontroller as the control system 

and internet communication center. The MICS-5524 sensor 

was chosen because of its high sensitivity to carbon monoxide 

(CO), one of the main components of cigarette smoke. 

Tool testing was carried out using an acrylic box measuring 

30 cm x 21 cm x 21 cm as a simulation room. Cigarette smoke 

is produced by using an electronic cigarette placed in a box. 

The MICS-5524 sensor is placed near the source of cigarette 

smoke and connected to the NodeMCU ESP8266. The LCD, 

buzzer and exhaust fan are also connected to the NodeMCU 

ESP8266. The Blynk application is installed on a smartphone 

connected to the internet. The NodeMCU ESP8266 is 

configured to send cigarette smoke level data to the Blynk 

application every 10 seconds. 

The test results show that the tool can detect cigarette 

smoke well and provide an appropriate response. Table 1 

shows the results of measuring the voltage produced by the 

MICS-5524 sensor on the percentage of cigarette smoke. 

Table 2 shows the results of voltage measurements on the 

buzzer. Table 3 and table 4 show the results of testing tool 

monitoring on the LCD and the Blynk application. Table 5 

shows the results of testing the tool system function. 

Table 1. Voltage Measurements on the MICS-5524 Sensor 

Cigarette Smoke 

(%) 

MICS-5524  

(V) 

50 0.45 

60 0.9 

70 1.5 

80 3.28 

90 4.2 

Table 2. Voltage Measurements on the Buzzer 

Cigarette Smoke 

(%) 

Buzzer 

(V) 

50 2,8 

60 3,3 

70 3,72 

80 4,33 

90 4,85 

Table 3. Tool Monitoring Test Results 

Cigarette 

Smoke 

(%) 

16x2 LCD 

Monitoring Display 

Blynk Application 

Monitoring Display 

38 Normal Air 38% Normal Air 37% 

44 Normal Air 44% Normal Air 43% 

51 Normal Air 51% Normal Air 50% 

64 Normal Air 64% Normal Air 62% 

70 Dangerous Air 70% Dangerous Air 68% 

72 Dangerous Air 72% Dangerous Air 71% 
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78 Dangerous Air 78% Dangerous Air 73% 

100 Dangerous Air 100% Dangerous Air 80% 

 

Table 4. Display results from the Telegram application and LCD 

Blynk Application Monitoring View 16x2 LCD Monitoring 

Display 

Normal Air <70% Normal Air <70% 

 

 

Dangerous Air >70% Dangerous Air >70% 

 

 

Table 5. Tool System Function Test Results 

Cigarette 

Smoke 

(%) 

Buzzer 

Status 

Fan DC 

Status 

Delay 

(Second) 

38 Off Off 1.85 

44 Off Off 1.65 

51 Off Off 1.5 

64 Off Off 1.35 

70 On On 1.1 

72 On On 0.95 

78 On On 0.85 

100 On On 0.7 

4. Discussion 

The results of this study show that the cigarette smoke 

detector device designed and built using the MICS-5524 

sensor integrated with the Internet of Things (IoT) works 

well and in accordance with the research objectives. The 

device can detect the level of cigarette smoke in a room and 

provide warnings through LCD, buzzer, and blynk 

application. The device can also activate an exhaust fan to 

remove cigarette smoke from the room. The device uses the 

NodeMCU ESP8266 microcontroller as the center of the 

control system and internet communication. The device also 

uses the MICS-5524 sensor that is sensitive to carbon 

monoxide (CO), one of the main components of cigarette 

smoke. 

The results of this study answer the problem formulation 

proposed, namely how to design and build a cigarette smoke 

detector device integrated with IoT, how to test the 

performance of the device, and how to monitor the level of 

cigarette smoke in real-time through the blynk application. 

The results of this study also support the hypothesis proposed, 

namely the cigarette smoke detector device integrated with 

IoT can detect the level of cigarette smoke in a room and 

provide warnings and solutions to reduce the adverse effects 

of cigarette smoke on health. 

The results of this study are consistent with previous 

studies that have used the MICS-5524 sensor to detect CO 

gas [9]. Previous studies have shown that the MICS-5524 

sensor has a high sensitivity to CO gas and can produce a 

voltage that is proportional to the CO gas concentration. This 

is in accordance with the results of this study that show that 

the MICS-5524 sensor can produce a voltage that is 

proportional to the percentage of cigarette smoke, which is 

converted to CO gas concentration using the ideal gas 

formula. The results of this study are also consistent with 

previous studies that have used the NodeMCU ESP8266 to 

integrate the sensor with IoT [10]. Previous studies have 

shown that the NodeMCU ESP8266 can send sensor data to 

the internet using the MQTT protocol. This is in accordance 

with the results of this study that show that the NodeMCU 

ESP8266 can send sensor data to the Telegram application 

using the HTTP protocol. 

The results of this study contribute to the scientific 

knowledge and practice in the field of electronics and 

informatics. Scientifically, the results of this study show that 

the MICS-5524 sensor can be used to detect cigarette smoke, 

which is one of the sources of indoor air pollution. The 

results of this study also show that IoT can be used to 

monitor and control the indoor air quality in real-time and 

remotely. Practically, the results of this study can be useful to 

increase the awareness and health of the public on the 

adverse effects of cigarette smoke. The cigarette smoke 

detector device integrated with IoT can be used to provide 

warnings and solutions for the users and the people around 

them who are exposed to cigarette smoke. The device can 

also be used to prevent and reduce the problem of cigarette 

smoke in public places, such as schools, offices, hospitals, 

and others. 

The results of this study are influenced by several factors 

that affect its validity and reliability. One of the factors that 

affect the validity of the results of this study is the accuracy 

of the MICS-5524 sensor. The MICS-5524 sensor has an 

error tolerance of ±10%, which means that the sensor 

measurement results can differ by 10% from the actual value. 
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This can cause a difference between the percentage of 

cigarette smoke generated by the electric cigarette and the 

percentage of cigarette smoke detected by the sensor. 

Another factor that affects the validity of the results of this 

study is the quality of the internet used by the NodeMCU 

ESP8266. The quality of the internet can be affected by the 

speed, stability, and range of the signal. This can cause delays, 

disruptions, or failures in sending sensor data to the Telegram 

application. One of the factors that affect the reliability of the 

results of this study is the variation of environmental 

conditions that affect the MICS-5524 sensor. The 

environmental conditions that can affect the MICS-5524 

sensor include temperature, humidity, and concentration of 

other gases. This can cause changes in the electrical 

resistance and voltage of the sensor that are not in accordance 

with the CO gas concentration detected. 

The results of this study have some limitations and 

weaknesses that need to be corrected and improved in the 

next research. One of the limitations of this study is the use 

of electric cigarettes as a source of cigarette smoke. Electric 

cigarettes have different composition and characteristics from 

conventional cigarettes, which can affect the level of 

cigarette smoke produced. The next research can use 

conventional cigarettes as a source of cigarette smoke to get 

more realistic and relevant results. One of the weaknesses of 

this study is the use of an acrylic box as a simulation room. 

The acrylic box has limited size and shape, which can affect 

the distribution and circulation of cigarette smoke in it. The 

next research can use a larger and varied room as a 

simulation room to get more accurate and representative 

results. 

5. Conclusion 

This study aims to design and build a cigarette smoke 

detector device integrated with the Internet of Things (IoT) 

using the MICS-5524 sensor and the NodeMCU ESP8266 

microcontroller. The device can detect the level of cigarette 

smoke in a room and provide warnings through LCD, buzzer, 

and blynk application. The device can also activate an exhaust 

fan to remove cigarette smoke from the room. The results of 

this study show that the device works well and in accordance 

with the research objectives. The device can detect the level of 

cigarette smoke that is proportional to the sensor voltage and 

provide responses that are appropriate to the level of cigarette 

smoke. The device can also monitor cigarette smoke in 

real-time through the Telegram application. The results of this 

study are consistent with previous studies that have used the 

MICS-5524 sensor to detect CO gas and the NodeMCU 

ESP8266 to integrate the sensor with IoT. The results of this 

study contribute to the scientific knowledge and practice in the 

field of electronics and informatics. The results of this study 

are also useful to increase the awareness and health of the 

public on the adverse effects of cigarette smoke. The results of 

this study are influenced by several factors that affect its 

validity and reliability, such as sensor accuracy, internet 

quality, and environmental condition variation. The results of 

this study have some limitations and weaknesses that need to 

be corrected and improved in the next research, such as the use 

of electric cigarettes as a source of cigarette smoke and the use 

of an acrylic box as a simulation room. 
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