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ABSTRACT 

Technological developments in the field of automation provide opportunities to 

improve efficiency and comfort in the operation of electronic devices. This 

research aims to design and implement an automatic cooling system on a laptop 

that uses an Arduino Nano-based DS18B20 temperature sensor. The system is 

designed to automatically regulate the laptop temperature by monitoring the 

temperature in real-time, and activating the cooling fan through a relay when the 

temperature reaches 33°C or more. This research method includes hardware 

design that involves the use of Arduino Nano as a microcontroller, a DS18B20 

temperature sensor to detect temperature changes, and a relay to control the 

cooling fan. The software was developed using the Arduino programming 

language (C++) to process the data from the sensors and manage the work of the 

cooling system automatically. The test results show that the system can 

accurately detect the laptop temperature and respond in real-time by turning on 

the cooling fan when the temperature exceeds the 33°C limit. The system 

proved to be effective in preventing overheating, keeping the device temperature 

within safe limits, and optimizing power consumption by turning off the fan 

when the temperature returns to stable. 
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INTRODUCTION 

The escalating computational demands of modern laptops have led to a significant challenge in thermal 

management, necessitating the development of efficient and adaptive cooling solutions (Jehhef, 2018). Temperature 

plays a crucial role in determining the quality and performance of electronic devices, and effective temperature control 

is paramount across diverse scientific research and productive sectors (Castro & Mestria, 2022). As electronic devices 

become increasingly compact and powerful, managing internally generated heat becomes a critical factor in ensuring 

their stable operation and longevity (Chen et al., 2023). Insufficient heat dissipation can lead to a cascade of problems, 

including decreased performance due to thermal throttling, reduced component lifespan, and even catastrophic hardware 

failures. Active cooling systems, particularly those employing forced air convection via fans, are frequently employed 

to mitigate heat accumulation within electronic devices, with their efficacy being directly proportional to the rate of 

airflow (El‐Hasan et al., 2016). The need for efficient cooling mechanisms arises from the fundamental physics of 

computation, where electrical current flow inevitably generates heat, leading to temperature increases within the device 

(T.A et al., 2013). The efficiency of heat removal from chips is a crucial area of research, especially with the continuous 

development of CPU integration (Li & Wei, 2013). An effective cooling system must be able to respond dynamically to 

changing thermal loads, adjusting fan speeds to maintain optimal operating temperatures.  

The overheating issue of electronic devices has spurred research into innovative thermal management solutions, 

including advanced heat sinks, vapor chambers, and liquid cooling systems. The integration of temperature sensors into 

cooling systems enables real-time monitoring of component temperatures, facilitating dynamic adjustments to fan 

speeds and other cooling parameters (Kanchanasatian, 2018). The goal of the present research is to create an automatic 

laptop cooling system that addresses these issues by using the DS18B20 temperature sensor and the Arduino Nano 

microcontroller.  

Such systems, by carefully regulating internal temperatures, contribute to enhanced system reliability, prolonged 

component lifespan, and sustained peak performance. Moreover, the advancement of microelectronics technology has 

led to morphological transitions and diversification, with computers serving as subjects of heat transfer research 

(Nakayama, 2013). Traditional cooling methods, which frequently depend on passive heat sinks or fixed-speed fans, 

frequently fall short of providing the adaptability needed to effectively dissipate heat under varied workloads. In data 

centers, for example, cooling systems can consume a significant portion of the total energy, underscoring the need for 

more energy-efficient solutions (Azarifar et al., 2024).  

The objective of this project is to design and implement a cost-effective, energy-efficient, and adaptable laptop 

cooling system that can maintain optimal operating temperatures under varying workloads, ultimately contributing to 

enhanced system reliability and performance. Furthermore, emerging cooling technologies, such as nanofluids, offer the 

potential for significantly enhanced heat transfer capabilities, paving the way for more compact and efficient cooling 
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systems in the future (Das, 2006). Active cooling systems offer greater flexibility and ensure higher performance 

improvement, however they need operational energy and are more complex in design (Nižetić, 2020).  

The integration of smart control algorithms, capable of predicting thermal loads and optimizing cooling 

performance accordingly, represents a promising avenue for future research in this area (Eini et al., 2021). Smart HVAC 

systems, leveraging temperature and humidity data, exemplify the trend toward intelligent climate control for optimized 

energy efficiency and comfort (Aliero et al., 2022). Such intelligent systems, by dynamically adjusting cooling 

parameters based on real-time conditions, can minimize energy consumption while maintaining optimal thermal 

performance.  

The development of advanced cooling solutions is critical for maintaining the performance and reliability of 

electronic devices, driving innovation in thermal management technologies across diverse applications (Meijer, 2010). 

This project explores the application of microcontroller technology and temperature sensors to create a smart cooling 

solution that dynamically adjusts fan speed based on real-time temperature readings, ensuring optimal thermal 

performance and energy efficiency. 

 

LITERATURE REVIEW 

The design of an automatic laptop cooling system utilizing the DS18B20 temperature sensor based on Arduino 

Nano integrates various technological advancements to enhance thermal management in computing devices. This 

literature review synthesizes findings from multiple studies that highlight the effectiveness and application of the 

DS18B20 sensor in cooling systems. Overview of DS18B20 Temperature Sensor The DS18B20 is a digital temperature 

sensor known for its high precision and reliability, providing 12-bit digital output (Roihan, 2024). It is widely used in 

various applications, including automotive radiators and server rooms, demonstrating its versatility in temperature 

monitoring (Sharmila & Bhuvaneswari, n.d.). Applications in Cooling Systems in automotive applications, the 

DS18B20 is employed to monitor radiator temperatures, ensuring optimal cooling by activating fans when necessary 

(Roihan, 2024). The sensor has also been integrated into IoT-enabled cooling systems for server rooms, where it adjusts 

cooling based on real-time temperature data, thus preventing hardware damage (Sharmila & Bhuvaneswari, n.d.). 

Arduino Integration the Arduino Nano serves as a compact microcontroller platform that can effectively process data 

from the DS18B20, allowing for real-time temperature monitoring and control (Li, 2017). Projects have demonstrated 

the successful implementation of Arduino-based systems that utilize the DS18B20 for automated temperature 

regulation, enhancing energy efficiency and user comfort (Ngene & Gunda, 2018). While the DS18B20 sensor shows 

great promise in cooling applications, challenges such as sensor placement and calibration in varying environments may 

affect performance. Further research could explore these limitations to optimize system design. 

 

METHOD 

Instruments and materials needed in designing an automatic laptop cooling system using a DS18B20 temperature 

sensor based on Arduino Nano. Consisting of hardware and software, including: The hardware used in the design of an 

automatic laptop cooling system using a DS18B20 temperature sensor based on Arduino Nano includes. 

Table 1. Hardware Requirements 

No Name Function 

1 Laptop THOSIBA 

windows 10 

 As a place to run applications in Tool Design 

2 Temperature Sensor DS18B20 Measuring the temperature of a laptop 

3 Mikrokontroler (Arduino 

Nano) 

To process data from the DS18B20 sensor and control the 

cooling fan 

4  Fan Used to cool the laptop and this fan will be connected to a 

microcontroller 

5 Relay Activating and deactivating the cooling fan based on 

microcontroller commands 

6 Breadboard Assembling and connecting electronic components. 

7 Jumper cable Used to connect components 

8 Power Supply Used to supply power to all components in the system 

 

Software required in the Design of an Automatic Laptop Cooling System Using a DS18B20 Temperature Sensor 

Based on Arduino Nano. 
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Table 2. Software Requirements 

No Name Function 

1 IDE Arduino Used to write program code, compile, and upload programs to the 

Arduino board 

2 Library Arduino Used to facilitate Arduino programming 

3 Elektronics 

Simulator 

Used to design and simulate electronic circuits before 

implementation. 

4 Compiler Programming and loading program code onto 

the Arduino board 

 

Stages of Research 

1. Preparation Stage 

In this stage, prepare the tools and materials needed to complete this final project, such as a PC, Arduino Nano, 

DS18B20 Temperature Sensor, Fan, 1-Channel Relay, Breadboard, Connecting Cables, and Power Supply. 

2. Design Stage 

In this stage, the tools must be connected to each other to form a single unit. 

3. Programming Stage 

In this stage, the program syntax is written into the Arduino IDE software. 

4. Testing Stage 

After the previous stages have been completed correctly, in this stage, the laptop must be connected to the 

assembled device, and the program must be uploaded. 

Sensor DS18B20 Arduino Nano Relay Fan Drive Motor 

Input Process Ouput

 
Figure 1. Schematic Design  

 

1. Input Section 

The input section is where the DS18B20 sensor reads the temperature in a specific area of the laptop and then 

sends the input to the Arduino as the circuit controller. 

2. Processing Section 

The Arduino, which controls the entire circuit, will process the input from the sensor according to the program 

that has been created and will then be forwarded by the Arduino to the relay to activate the fan motor. 

3. Output Section 

The relay connected to the Arduino as the circuit's output and also connected to the fan motor will be in the on 

position to activate the fan motor, automatically turning on the cooling system when the laptop's temperature 

reaches a certain threshold. 

 

 
Figure 2. Equipment Connection Chart 

 

1. The DS18B20 sensor functions as an input 

2. The Arduino Nano functions as a circuit controller 

3. The relay functions as a switch 

4. The fan functions as a cooling system device 

 

Starting with System Initialization, the Arduino Nano activates the DS18B20 temperature sensor and the relay 

connected to the cooling fan. Next, the DS18B20 sensor reads the laptop's temperature. Once the temperature is read, 

the Arduino Nano checks the laptop's temperature. If the temperature is below 33°C, the system keeps monitoring the 

temperature and doesn't activate the cooling fan. If the temperature is > 33°C, the system activates the cooling fan via 

the relay to prevent overheating. Once the fan is on, the system continues to monitor the laptop's temperature by 

monitoring the temperature on the laptop. If the temperature drops back below 33°C, the fan is turned off to conserve 
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power. This process repeats continuously, with the system maintaining the laptop's temperature at a stable level without 

manual intervention from the user. As can be seen in Figure 3, the system design flowchart. The schematic design of the 

device shown in the figure below is used to determine which pins will be used and to connect all components into a 

single unit that can be followed when assembling an automatic laptop cooling device using a DS18B20 sensor. 

 

Start

SYSTEM INITIALIZATION

Fan On

Monitoring

Finish

Temperature >33'

READ TEMPERATURE SENSOR

Fan Off

yes

No

 
Figure 3. Flowchart system  

  

 
Figure 4. Schematic Design of the Device 

 

All components are connected to each other, where these components are connected using pins whose functions 

correspond to the input/output of the automatic laptop cooling device using the DS18B20 sensor. The sensor pins 

connected to the Arduino are GND, VCC, and A0. The GND and VCC pins are connected to the GND and 5V pins on 

the Arduino Nano, which serves as the power source from the Arduino to the sensor, using a resistor as a current limiter 

for the sensor. The A0 pin is connected to the A5 pin on the Arduino as the sensor signal pin. The GND and VCC pins 

on the relay are connected to the GND and VCC pins on the Arduino, and the in1 pin is connected to D3 on the 

Arduino. The positive and negative pins on the fan are connected to the VCC pin on the Arduino, while the positive pin 

is connected to the MOSFET as a current balancer from the adapter and is also connected to the relay pin. 

The sketch of the device shown in the image below is to provide an illustration of where the device will be 

placed and connected to the fan as a laptop cooler. 
 

https://doi.org/10.47709/briliance.vxix.xxxx


 

 

 

E-ISSN : 2807-9035 

Volume 5, Number 1, May 2025 

https://doi.org/10.47709/brilliance.v5i1.6073 

  

 

 
This is an Creative Commons License This work is licensed under a Creative 

Commons Attribution-NonCommercial 4.0 International License. 238 
 

 
Figure 5. Sketch of the Tool 

 

A. Front view of the laptop cooling fan using 1 cooling fan. 

B. View from below and placement of the assembled device connected to the cables in the laptop fan. 

C. Side view. 

D. The shape of the device after assembly and placement inside the acrylic box so that when installed under the fan, 

the device is safe because it is protected inside the box. 

 

RESULT 

The devices that have been assembled together will display the desired results, where each module will be 

connected to the Arduino using pins that function as current and pins that function as signals, both analog and digital 

signals, which are used to supply current from the Arduino to other modules and receive input/output according to the 

specified functions. The 5V pin on the Arduino is connected to the VCC on the relay to provide power to the relay, 

while the GND pin on the relay is connected to the GND on the Arduino, ensuring that both have the same ground path. 

Pin A1 is connected to the data pin on the sensor, which serves as the data input from the sensor to the Arduino. Next, 

pin D8 on the Arduino is connected to pin IN 1 on the relay and will activate or deactivate the relay based on certain 

conditions. Pin A1 on the Arduino is connected to pin AO on the temperature sensor to receive an analog signal 

indicating the laptop's temperature. Pin GND on the temperature sensor is connected to GND on the Arduino to ensure 

that both have the same ground path. Meanwhile, pin VCC on the Arduino is connected to VCC on the temperature 

sensor to provide power to the sensor. Based on the temperature input received from the temperature sensor, the 

Arduino will process the data and send commands to the relay to turn the cooling fan on or off. If the laptop's 

temperature is detected to be high, the relay will activate the fan to cool the laptop, and if the temperature drops, the 

relay will turn off the fan.  

The entire set of tools works as follows: when the temperature sensor detects a high temperature in the laptop, it 

sends a signal to the Arduino Nano as input. The Arduino then processes the data from the temperature sensor and 

determines whether the cooling fan needs to be turned on or off. If the laptop's temperature is detected to be high, the 

Arduino will activate the relay, which functions to turn on the cooling fan, and if the laptop's temperature has dropped 

or stabilized, the relay will turn off the fan to save power. 

 

 
(a)          (b)     

Figure 6. Complete Set of Tools 

https://doi.org/10.47709/briliance.vxix.xxxx


 

 

 

E-ISSN : 2807-9035 

Volume 5, Number 1, May 2025 

https://doi.org/10.47709/brilliance.v5i1.6073 

  

 

 
This is an Creative Commons License This work is licensed under a Creative 

Commons Attribution-NonCommercial 4.0 International License. 239 
 

The overall appearance of the automatic laptop cooling device using the DS18B20 sensor based on Arduino 

Nano can be seen in the image below. 

 

First appearance before the device is run 

The appearance of the device before it is run can be seen in the following image: The image shows the 

appearance of the automatic laptop cooling device before it is turned on and connected to the laptop. 

 

 
Figure 7. First view before the tool is run 

 

Initial display after the device is connected to the laptop 

The second display shows the device after it is connected to the laptop with the temperature still below 33
0 

C and 

the fan not yet activated, as shown in the following image. 

 

DISCUSSION 

This automatic laptop cooling system can still be developed to improve its efficiency and ease of use. One 

possible development is the addition of a user-adjustable temperature threshold setting feature, such as using a 

potentiometer or control via a mobile app. With this feature, users can set the temperature threshold at which the fan 

should turn on or off. Additionally, integration with Wi-Fi or Bluetooth technology could be a good step, as users can 

control the fan remotely, enabling more flexible operation without needing to be near the laptop. 

Here's a comparison of laptop temperature monitoring test results with and without the tool. This comparison was 

made to see how effective the tool is in keeping the laptop cool, both in an air-conditioned room and without AC. The 

following table shows the results of several tests conducted on the device to ensure that the performance of all 

components is as expected and in line with the functions of those components. The device produced significant results, 

as it was able to operate on 5 volts of DC power from a laptop USB port, powering both the Arduino component and the 

fan. This table shows the test results of the device after 3 hours of laptop use with several applications running, 

including Microsoft Word, Mendeley Desktop, Google Chrome, and Idle Arduino. 

Table 1. Measuring Laptop Temperature Using Tools 

Time 

(Minutes) 

Temperature

(
o
C), Ruang 

non AC. 

Fan Active 

(Yes/ No) 

Temperature 

(
o
C), AC Room 

(25
o
C), 

Fan  Aktif 

(Yes/ No) 

0 37.13 
o
C Yes 33.06 

o
C Yes 

30 36.31 
o
C Yes 32.94 

o
C No 

60 35.88 
o
C Yes 32.94 

o
C No 

90 35.51 
o
C Yes 32.94 

o
C No 

120 35.13 
o
C Yes 33.06 

o
C Yes 

150 35.09 
o
C Yes 32.94 

o
C No 

180 34.69 
o
C Yes 32.94 

o
C No 

 

In the first experiment with the device in a room without air conditioning, the temperature of the laptop when 

running an application was 37.13°C, dropping to 36.31°C in the first 30 minutes and thereafter. The device performed 

well in the test, maintaining the temperature and preventing overheating when using the laptop. 

In the second experiment, the device was run in an air-conditioned room with a room temperature of 25°C. The 

initial temperature was 33.06°C and decreased to 32. 94°C during the testing process with the fan in the on/off state, as 

the temperature remained between 33.06°C and 32.94°C, and vice versa. As a result, the temperature remained the same 

for the next 30 minutes. The testing results showed that the laptop's temperature remained stable without overheating, 

even when used for an extended period. 
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CONCLUSION 

 After designing and implementing an Arduino Nano-based automatic laptop cooling system, the conclusions 

are as follows: 

1. The automatic laptop cooling system was successfully designed and implemented. The Arduino Nano is capable 

of reading the laptop's temperature and controlling the cooling fan in real-time. After undergoing the design and 

testing phases, the system functions effectively to maintain the laptop's temperature at a stable level. The 

temperature sensor detects the laptop's temperature conditions and sends a signal to the Arduino to turn the 

cooling fan on or off as needed. With this system, the laptop remains cool without requiring manual adjustments. 

2. Test results show that when the laptop's temperature is detected to be high, the cooling fan will automatically 

turn on. Conversely, when the laptop's temperature has dropped or stabilized, the fan will turn off to save power. 

This system is highly useful for preventing the laptop from overheating and maintaining optimal device 

performance. 
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