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ABSTRACT 

In most situations, each vehicle including car has a cooling system. In a cooling system, a 

radiator is an important component to maintain the temperature of an engine. There are two 

different types of radiator fans which are mechanical fans and electrical fans. Belt-driven fan 

and clutch fan are two names that are occasionally used as mechanical fan. The mechanical 

fan slows when the vehicle does. This might happen in a traffic jam or if the engine is idling 

while waiting for the green light. Due to a lack of airflow while the car is moving slowly, 

the engine might be overheated. They degrade the performance of the car. Nowadays, 

electrical radiator fans are currently capable of resolving mechanical radiator fan issues but 

it still using a thermostat. A thermostat is used to regulate the fan. However, there has been 

situations when the electrical fan thermostat stuck due to corrosion which caused the fan 

running continuously or not spinning. Therefore, several systems have been proposed to 

overcome the issue. In this paper, a vehicle real-time temperature monitoring and control 

have been proposed. In this system, Arduino Uno, temperature sensor, LCD display, keypad 

and DC fan are utilized as the main hardware, while Arduino Uno and the Arduino IDE as 

software to write and upload computer code to the physical board. The temperature sensor 

is attached to the coolant, and once it does, the DC fan will begin to spin. User able to set 

the desired temperature for the engine, so that the DC fan start to spin. The air from the DC 

fan will decrease the temperature of engine. As a result, circuit has been constructed and 

simulation has been done. By implementing this system to the car engine, user able to know 

their engine temperature in real time and take action if necessary. Experiment results show 

an average of 4.12 minutes is taken to cooldown the coolant mixture to less than 45 °C. The 

experiment also demonstrates that a DC fan can save 48.88% of the cooling time required to 

cool down the coolant mixture. Lastly, the experiment results show that the DC fan with an 

average speed of 3193 rpm is stable and acceptable to be used in all experiments. 
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ABSTRAK 

Dalam kebanyakan situasi, setiap kenderaan termasuk kereta mempunyai sistem penyejukan. 

Dalam sistem penyejukan, radiator merupakan komponen penting untuk mengekalkan suhu 

sesebuah enjin. Terdapat dua jenis kipas radiator yang berbeza iaitu kipas mekanikal dan 

kipas elektrik. Kipas dipacu tali pinggang dan kipas klac adalah dua nama yang kadangkala 

digunakan sebagai kipas mekanikal. Kipas mekanikal menjadi perlahan apabila kenderaan 

bergerak. Ini mungkin berlaku dalam kesesakan lalu lintas atau jika enjin melahu sementara 

menunggu lampu hijau. Disebabkan kekurangan aliran udara semasa kereta bergerak 

perlahan, enjin mungkin menjadi terlalu panas. Mereka merendahkan prestasi kereta. Kini, 

kipas radiator elektrik pada masa ini mampu menyelesaikan masalah kipas radiator 

mekanikal tetapi masih menggunakan termostat. Termostat digunakan untuk mengawal selia 

kipas. Walau bagaimanapun, terdapat situasi apabila termostat kipas elektrik tersekat akibat 

kakisan yang menyebabkan kipas berjalan secara berterusan atau tidak berputar. Oleh itu, 

beberapa sistem telah dicadangkan untuk mengatasi masalah tersebut. Dalam kertas ini, 

pemantauan dan kawalan suhu masa nyata kenderaan telah dicadangkan. Dalam sistem ini, 

Arduino Uno, sensor suhu, paparan LCD, pad kekunci dan kipas DC digunakan sebagai 

perkakasan utama, manakala Arduino Uno dan IDE Arduino sebagai perisian untuk menulis 

dan memuat naik kod komputer ke papan fizikal. Penderia suhu dilekatkan pada penyejuk, 

dan apabila ia berlaku, kipas DC akan mula berputar. Pengguna boleh menetapkan suhu yang 

dikehendaki untuk enjin, supaya kipas DC mula berputar. Udara dari kipas DC akan 

menurunkan suhu enjin. Hasilnya, litar telah dibina dan simulasi telah dilakukan. Dengan 

melaksanakan sistem ini kepada enjin kereta, pengguna dapat mengetahui suhu enjin mereka 

dalam masa nyata dan mengambil tindakan jika perlu. Keputusan eksperimen menunjukkan 

purata 4.12 minit diambil untuk menyejukkan campuran penyejuk kepada kurang daripada 

45 °C. Percubaan juga menunjukkan bahawa kipas DC boleh menjimatkan 48.88% masa 

penyejukan yang diperlukan untuk menyejukkan campuran penyejuk. Akhir sekali, 

keputusan eksperimen menunjukkan bahawa kipas DC dengan kelajuan purata 3193 rpm 

adalah stabil dan boleh diterima untuk digunakan dalam semua eksperimen. 
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INTRODUCTION 

1.1 BACKGROUND 

In most situations, the component that makes up engine cooling system is a radiator 

fan. Mechanical and electrical radiator fans are the two types of radiator fans. Belt-driven 

fan or clutch fan are another name for mechanical fans. The fan speed was adjusted in 

accordance with the engine speed. 

The mechanical fan has an issue that it operates slowly whenever the car slows 

down. This could happen if the car is delayed in a significant traffic jam or if the engine 

remains idle while waiting for the green light. The reason for this is that there is no working 

ventilation system when the car is in a slow condition, the temperature of the engine has the 

potential to exceed the temperature at which it should be operating, which can result in the 

engine overheating and causing damage. 

An engine that is running too hot might result in a variety of issues, including 

leaving the car unusable and costing a lot of money to fix. It would be a problem when driver 

need to check the engine temperature gauge to ensure that the engine is at its optimum 

temperature, in particular when stopping at a traffic signal or when caught in a traffic 

congestion. When the engine is operating at low rpm, the belt-driven fan doesn't always 

circulate a sufficient amount of air to effectively cool the engine. 

Currently, electrical radiator fans can solve mechanical radiator fan difficulties. The 

majority of the fans are controlled by a thermostat. The thermostat serves as a switch, 

opening or closing the valve that allows coolant to flow into the radiator and operate the 

electrical fan. Although an electrical fan could solve the problem, there have been situations 

when the electrical fan thermostat has become stuck due to corrosion, causing the fan to run 

continuously and exhausting the car batteries. 
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So implementing a microcontroller-based fan that does not need a thermostat is one 

method to overcome these issues. Furthermore, the system's versatility is increased because 

the user or driver can choose the turn-on temperature based on their preference. 

1.2 PROBLEM STATEMENT 

A radiator fan circulates cooler air through the radiator to reduce coolant 

temperature and dissipate heat generated by the car engine. Obviously, the engine produces 

heat when it is running. That heat must be dissipated in order for the engine to avoid 

overheating or becoming excessively hot. Cooling air is drawn via the radiator by the radiator 

fan. Cooling fan, which are located between the radiator and the engine, are especially useful 

when the automobile is stationary or travelling at too slow a speed to force air through the 

grille. 

Generally, there are two types of radiator fan used in vehicle for cooling which are 

mechanical and electrical fan. The mechanical fan speed is adjusted by the vehicle’s engine 

speed that may result the engine overheat as the vehicle moves slowly. Besides, the electrical 

fan operates by using thermostat which acts as a switch to open or close a coolant valve. 

However, there is a case that the thermostat unable to functions properly due to corrosion, 

hence result overheating of the vehicle’s engine.  

Therefore, this work proposes a microcontroller based temperature control in 

vehicle application 

1.3 PROJECT OBJECTIVE 

The goal of this project is to create, develop, and implement a smart technology that 

can do the following: 

i. To develop a device for monitor vehicle’s temperature in real-time 

ii. To develop a device that control the vehicle’s temperature  
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1.4 SCOPE OF PROJECT 

The scope of this project is to develop microcontroller based real-time monitoring 

and temperature control in vehicle. This project is focus on the working principle of car’s 

engine cooling system especially car that using belt-driven or clutch fan. Because the 

project's purpose is to improve the car cooling system, understanding how it works, where 

the system's weak points are, and which elements may be improved is critical. Basically, the 

brain of project would be a microcontroller. There are various types of microcontrollers 

available including Arduino, Raspberry PI, PIC microcontroller, and others. This 

microcontroller's programming language may differ from one another; there are numerous 

programming languages that can be utilised, including C, C++, and assembly language. For 

this project, choosing the suitable microcontroller is very important. A study need to be made 

on which type of microcontroller would come in handy considering the amount of input and 

output provided, the programming language used and the ease of compiling the code into the 

microcontroller. The appropriate sensors for monitoring temperature among the main criteria 

to consider in this project. The prototype was supposed to achieve the project’s objective. 

As a result, selecting the appropriate components will result in the achievement of the goal.  
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LITERATURE REVIEW 

2.1 INTRODUCTION 

This chapter gives a brief overview of the project and an overview of the most 

important parts. This chapter also talks about the academic and journal papers that have 

already been found and looked over for this project. 

2.2 SYSTEM IN A MODERN CAR 

Nowadays, a modern vehicle is made up of various elements and components that 

all combine to form a vehicle. These pieces and components are grouped together to execute 

various responsibilities. These groups are called system in a car. The modern vehicle is made 

up of various systems, some of which operate together to fulfil a bigger, sometimes more 

complex purpose and others which act independently to complete a specific duty. Hundreds 

of individual components all work in perfect harmony. Despite the fact that each system 

interacts directly with one or more other systems, the tasks that each performs alone are 

highly specialized and critical to a car's performance, safety, and overall health. Therefore, 

there are several major systems that make up the modern vehicle. 

2.2.1 ENGINE SYSTEM 

The car's main source of power is the engine. This is the process of converting 

chemical energy into mechanical energy. According to [1] , Internal Combustion Engine 

(ICE) is the most common form of engine. Internal combustion engines, which insert into 

the cylinder that spark and transform the resulting heat energy into a force that causes 

motion, are found in the majority of modern cars nowadays. This engine uses an air and fuel 

mixture to move a series of pistons and connecting rods, which in turn move a crankshaft, 

producing a continuous rotational motion with which to power the vehicle and other 

components. Lubrication and cooling systems are also part of the engine system. The cooling 

system keeps the engine at a safe operating temperature, while the lubrication system keeps 
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all of the moving parts lubricated for a long life span. Figure 2.1 shows the basic component 

in a car engine. 

 

Figure 2. 1 Basic component in a car engine [2] 

2.2.2 FUEL SYSTEM 

      The purpose of the fuel system is to store and deliver fuel to the engine. Early 

automobile fuel systems were entirely mechanical, delivering gasoline via a mechanical fuel 

pump and atomizing and mixing the fuel with air via a carburetor. The majority of today's 

systems are either electronically controlled or monitored. The Evaporative Emission System, 

which stores raw gasoline vapours that would otherwise be released to the atmosphere before 

being pulled in and burned in the engine under normal operating conditions, may also be 

included in the fuel system [3]. Figure 2.2 illustrates the car fuel system. 

 

Figure 2. 2 Car fuel system [3] 
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2.2.3 IGNITION SYSTEM 

   `   The ignition system is responsible for igniting the air/fuel mixture inside the engine 

so that it can burn. In order to produce optimum horsepower with the least amount of fuel 

and release the least amount of damaging emissions, the spark must be delivered to the 

individual cylinders at the precise time and sequence. The ignition system creates a high 

voltage from the battery and transmit it directly to the sparkplug to ignite the fuel-air 

combination in the engine. The ignition switch, battery, coil, camshaft, and rotor arm are the 

most important parts of this system [4]. Figure 2.3 shows the car ignition system. 

 

Figure 2. 3 Car ignition system [4] 

2.2.4 ELECTRICAL SYSTEM 

      The battery, starter, and alternator are the main components of the electrical system. 

The battery serves as a power storage device, whereas the alternator transmits power from 

the running engine back into the battery, keeping it charged. Electricity required to run the 

vehicle's numerous electrical components. The battery is the electrical system's primary 

source of power. The starting and charging systems are also part of the electrical system. 

The starter motor draws electricity from the battery, is being started by the engine. The 

engine is kept running by the combustion process, and the alternator is utilised to charge the 

battery. When the engine is not operating, the voltage of this alternator is lower than the 

battery voltage. This is because the battery's current, rather than the alternator's, is used to 

power the vehicle's loads. Diodes are included inside alternators to prevent current from 

passing into them [5]. Figure 2.4 shows the car electrical system. 
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Figure 2. 4 Car electrical system [6] 

2.2.5 EXHAUST SYSTEM 

      Exhaust system safely and quietly transports the burnt exhaust gases away from the 

passenger compartment. The exhaust system is made up of a set of pipes that link and route 

the burned gases to the vehicle's tailpipe. The catalytic converter, which burns any smoke 

from burning gases exiting the engine before they exit the exhaust system, also provides 

some emission control. Some of the compounds in the exhaust are hazardous to humans and 

the environment [7]. Figure 2.5 shows the car exhaust system. 

 

Figure 2. 5 Car exhaust system [7] 

2.2.6 DRIVE TRAIN SYSTEM 

      The drive train system, which consists of the gearbox, driveshaft, axles, and wheels, 

cooperates with the engine to operate the wheels. This is a critical system for fundamental 

vehicle operation, together with the engine. The drive train can be separated from the engine 

using a clutch for manual transmission and torque converter for automatic transmission to 

bring the car to a stop without having to stop the engine [8]. Figure 2.6 shows the car drive 

train system. 
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Figure 2. 6 Car drive train system [9] 

2.2.7 SUSPENSION AND STEERING SYSTEM 

      The suspension system is meant to keep the vehicle stable when going straight or 

turning by isolating the majority of the vehicle from road shock. Shocks and struts make up 

the suspension system, which supports the weight of the car. The steering system is designed 

to allow the driver to manage the vehicle's direction with the minimum of effort possible. 

The primary goal of an automobile suspension system is to improve ride comfort while 

maintaining ride handling characteristics [9]. Figure 2.7 shows the car suspension and 

steering system. 

 

Figure 2. 7 Car suspension and steering system [10] 
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2.2.8 BRAKING SYSTEM 

      A brake is a mechanical device that stops motion by absorbing energy from a 

moving system, typically through friction. It is used to slow or stop a moving vehicle, 

including its wheels, axles, and other components. Pressing a single pedal activates all four 

wheels' brakes. Hydraulic fluid is used to slow things down, and it's frequently bled to get 

the optimum breaking performance. If air is allowed into the system, the component will not 

function properly. The brake pedal, brake booster, brake master cylinder, brake lines and 

hoses, brake callipers and pistons, disc brake pads, disc brake rotors, brake fluid, ABS, and 

other components are all included [11]. Figure 2.8 shows the car braking system. 

 

Figure 2. 8 Car braking system [12] 

2.2.9 FRAME AND BODY SYSTEM 

      The frame and body serve as a basis for the vehicle's construction. Traditionally, 

the body and frame were constructed separately and only joined in the last phases of 

production. Today's automobiles have a unitized body, which combines the body and the 

frame to decrease weight and improve passenger safety and comfort [13]. Figure 2.9 shows 

the car frame and body system. 

 

Figure 2. 9 Car frame and body system [13] 
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2.3 CAR ENGINE COOLING SYSTEM 

According to [14] the engine of a car generates power by converting the chemical 

energy of the fuel into heat energy through the combustion process. Parts of the total heat 

generated by combustion were used to propel the piston downwards, generating the required 

power for the engine. The exhaust gas took some of the heat away through the exhaust valve. 

The remaining heat was absorbed by the engine, resulting an increase in temperature.  

 Moreover, [15] stated that the operating temperature of the engine must be 

controlled between two points. Some engine parts, such as cylinder walls and pistons, will 

break if it becomes too hot. On the other side, if the engine is driven at too low temperatures, 

it will consume too much gasoline, increase usage, and emit pollution. 

 The radiator, radiator pressure cap, coolant recovery tank, hoses, thermostat, water 

pump, fan, and fan belt make up the majority of the car cooling system. Cooling is done by 

passing a liquid coolant (a mixture of water and antifreeze) through the engine block and 

radiator, where the heat is dissipated into the atmosphere.  

 Car engine use radiator which is a form of heat exchanger. Its purpose is to transfer 

heat from the hot coolant flowing through it to the air blown by the fan. The coolant 

circulates through a series of parallel tubes from the input to the outlet. Brazing thin metal 

fins to flattened aluminum tubes creates these radiators. The heat from the tubes is 

transferred to the air passing through the radiator by the fins according to [16]. 

 The connected water pump will begin to pump the coolant as soon as the engine 

starts, allowing it to flow around the engine cylinder. The water pours into the coolant 

channels from the lower radiator tank. Coolant begins to flow from the lower tank and travels 

to the engine block. After there, it will enter the cylinder head, with the radiator route as its 

last destination.  

 The coolant travels from the water pump to channels within the engine block, where 

it absorbs the heat generated by the cylinders. It then flows up to the cylinder head (or heads 

in the case of a V-type engine) and receives even more heat from the combustion chambers. 

It then passes through the thermostat (if the thermostat has been unlocked to allow the fluid 

to pass), the top radiator hose, and into the radiator. 
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 The coolant circulates through the thin, flattened tubes that make up the radiator's 

core, where it is cooled by the air flow. It then exits the radiator, passes through the lower 

radiator hose, and returns to the water pump. The coolant has cooled down and is now ready 

to absorb more heat from the engine. 

The system's capacity is calculated based on the kind and size of the engine, as well 

as the predicted work load. Obviously, a larger, more powerful V8 engine in a heavier 

vehicle will require significantly more cooling capacity than a tiny car with a little 4-cylinder 

engine. The radiator of a huge vehicle is larger, having many more tubes for the liquid to 

pass through. To collect more air flow entering the vehicle from the front grill, the radiator 

has been made larger and taller. Figure 2.10 shows the diagram of coolant in car cooling 

system. 

 

Figure 2. 10 Car cooling system diagram [17] 

2.3.1 THERMOSTAT IN ENGINE 

      As reported by [15] the cooling system uses a thermostat, which is an automated 

valve that controls coolant circulation, to maintain the appropriate temperature for an 

automobile engine. The thermostat is situated between the engine and the radiator in the 

cooler circuit. When the engine is cold, it closes and when the engine is hot, it opens. The 

thermostat's primary function is to allow the engine to quickly heat up and then maintain a 

steady temperature. It accomplishes this by controlling the flow of water through the 

radiator. The outlet to the radiator is totally closed at low temperatures in line with [16]. 
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      As mentioned by [15], the thermostat's rating is the temperature at which it is 

designed to open, which for most engines is around 80°C to 90°C, with a 50°C tolerance. 

When the coolant temperature reaches between 82°C and 91°C, the thermostat opens, 

enabling fluid to flow through the radiator. The thermostat is fully open by the time the 

coolant reaches 93°C to 103°C according to [16]. 

      The functioning principle of the thermostat is based on the thermal dilatation of its 

constituent parts. Pellet thermostats, liquid thermostats, and other forms of thermostats are 

the examples. The inside structure of a liquid-filled thermostat consists of a cylinder 

containing liquid (1/3 alcohol and 3/2 distillate water), a case, a valve rod, and valves based 

on [15]. 

      Thermostat is packed with wax that melts at roughly 82°C. Different thermostat has 

different opening temperature. The most common is 85°C. The wax is pressed by a rod 

linked to the valve. When the wax melts, it expands dramatically, pushing the rod out of the 

cylinder and allowing the valve to open. Figure 2.11 shows the car thermostat system. 

 

Figure 2. 11 Car thermostat system [18] 

2.3.2 MECHANICAL RADIATOR FAN 

      Radiator fan is one of the most important component in car cooling system. 

Nowadays, there are many type of fan used by various car company in this world. According 

to [19] mechanical fans were installed to cool the coolant at the radiator in older vehicles. 

There are two types of mechanical fans which is clutch fans and flex fans. A clutch is used 

in the clutch fan to engage and disengage the fan at various engine speeds or temperatures. 

Nevertheless, because the clutch is never fully disengaged, the fan never stops spinning. Flex 

fans rotate at full speed all of the time, making them more efficient. Flex fans are often 
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lighter and have flattened blades, making them more efficient. Mechanical fans are 

considered ineffective in current vehicles due to the excessive horsepower loss they create. 

They operate based on engine speed and temperature. The engine will use a specific amount 

of energy to spin the fan. Therefore, some addition or improvement of component must be 

made to the engine cooling system. Figure 2.12 shows the mechanical radiator fan. 

 

Figure 2. 12 Mechanical Radiator Fan [20] 

2.3.3 AUXILLARY FAN 

      One of the most critical parts of the engine is the belt-driven fan to cool down the 

engine. However, there are numerous situations in which this main fan is insufficient, 

particularly if driver is usually stopped in traffic or live in a hot climate country. In this 

situation, the radiator has little or no air circulating through it. Due to the engine's low rpm, 

the fan was unable to give much air. This can lead to engine overheating as there is not 

enough cool air to cool down the heat from the engine. 

      According to [21] performance of engine cooling system can be influenced by many 

factors that related to air. For example, air and coolant mass flow rate, air inlet temperature. 

All of the factors are related to the radiator fan. Adding an auxiliary electric fan at the front 

side of the radiator can help to overcome the problem and improve the performance of the 

cooling system.  

     Based on [22] an auxiliary fan can enhance the existing belt-driven fan especially 

when the is idle and need to pull a lot of hot air. Although some cars nowadays already 

equipped with this type of fan from factory, there are some room that can be made to improve 
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it function. For example, users in motorsport industry can have more control on their car’s 

fan for better tuning and research [23]. Older car also can improve their cooling system by 

having a constant flow of air through the radiator to cool it enough. Figure 2.13 shows 

auxiliary fan that can be fitted to a car. 

 

Figure 2. 13 Car auxiliary fan [23] 

2.4 MICROCONTROLLER 

      Microcontrollers, like PCs, combine the CPU, memory, input/output interfaces, and 

peripherals into a single chip. Some of us may not realise that microcontrollers are used as 

the brains of most electronic devices and equipment around us. Microcontrollers are used in 

a variety of machines, including washing machines and ovens. In this case, microcontroller 

is the brain and control system of the project. 

      A microcontroller is a miniature computer that has been compacted into a chip. As 

a computer, it should have its own memory, the ability to receive and send data, and the 

ability to be programmed to perform certain tasks, such as calculations. A microcontroller 

differs from a computer in that it contains a CPU, memory, peripherals, and input/output 

interfaces all on a single chip [24]. 

2.4.1 ARDUINO 

      Arduino is a programmable board that is open source. It's a simple-to-use and 

powerful single-board computer that's gaining popularity in the hobby and professional 

markets. It includes an Integrated Development Environment (IDE) for writing and running 

programmes, which are referred to as sketches in Arduino and microcontrollers. Arduino 
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boards can detect inputs such as light on a sensor, a finger on a button and convert them to 

outputs such as turning on an LED or activating a motor. 

     Today, Arduino boards play a critical role in a variety of fields. According to [25] 

Arduino is utilised in many industries because to its simple programming environment, 

signal kinds, and ease of adaptability in new setup. For adding remote control and monitoring 

features to tiny legacy industrial systems, Arduino boards provide a low-cost, versatile 

alternative to traditional industrial devices. Wireless systems have become routine in our 

daily lives as wireless technologies such as Wi-Fi and cloud services have grown in 

popularity in recent years. 

     In medical fields, the number of heartbeats in a minutes is counted by an Arduino-

based heartbeat monitor. A heartbeat sensor module is fitted to this, which detects the 

heartbeat when a finger is placed on the sensor. Many medical devices, such as a 

customisable Breathalyzer, a small automatic slipper foot massager, an open source 

EEG/ECG/EMG, a thermometer, and a WI Fi Body Scale with Arduino Board, have been 

designed using Arduino based system [26]. 

      In the market, there are various varieties of Arduino boards. The most popular are 

Arduino Uno and Arduino Mega. The Arduino UNO, sometimes known as the classic 

Arduino, is a widely used board. This board offers 14 digital I/O pins, six analogue inputs, 

a reset button, a power jack, and a USB connection, among other features. With the help of 

Arduino shields, this device can receive and deliver data via the internet [27]. 

      Besides, the Arduino Mega is a modified version of the Arduino Uno, with a large 

number of digital I/O pins. PWM output signals can be used on 14 of the pins. A reset button, 

a power button, a power jack, and a USB connection are among the 6 pins used as analogue 

input. The Arduino board's large number of pins makes it extremely useful for big project 

[28].  

      Most user nowadays assume that they require "mega libraries" and begin using 

Arduino Mega for their project. In reality, both boards programme in the same way but the 

Mega has more pins than Uno. When doing a project, the only thing that need to be sure of 

is the capabilities of the pins on the Arduino and sufficient for a certain project. Figure 2.14 

shows Arduino Uno board. 
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Figure 2. 14 Arduino Uno [29] 

2.4.2 RASPBERRY PI 

      Raspberry Pi is a mini computer that can do a wide range of tasks. Because the 

module works with a variety of processors, it can only run open source operating systems 

and apps. Pi also allows users to do things like browse the internet, send emails, and write 

documents in a word processor. Python, C, C++, BASIC, Perl, and Ruby are among the 

programming languages that Raspberry Pi supports. 

      Every Raspberry Pi board has a Broadcom ARM processor, graphics chip, RAM, 

GPIO, and various external device ports. The Raspberry Pi's working method is very similar 

to that of a PC, and it requires extra gear such as a keyboard, mouse, display unit, power 

supply, and SD Card with OS installed (acting as a hard disc) to operate. USB ports and 

Ethernet for Internet/Network-Peer to Peer connectivity are also available on the Raspberry 

Pi. 

      Raspberry Pi is available in two models: model A and model B. The main 

distinction between models A and B is the USB port. The Model A board uses less power 

and does not have an Ethernet port. The Model B board has an Ethernet port and is made in 

China. The Raspberry Pi includes a collection of open source technologies, including 

communication and multimedia web capabilities [30].   

      Raspberry Pi's primary goal is to entice people to learn about computing and 

programming, as well as to help them solve complicated mathematical issues. Many 

applications can be made based on Raspberry Pi. For example, Home Automation System, 

AI Assistant and Motion Capture Security Camera. Figure 2.15 shows Raspberry Pi board. 
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Figure 2. 15 Raspberry Pi [30] 

2.4.3 COMPARISON BETWEEN ARDUINO AND RASPBERRY PI 

No. Arduino Raspberry Pi 

1 Based on microcontroller Based on microprocessor 

2 Simple hardware and software 

structure 

Complex architecture of hardware 

and software 

3 The control unit is from Atmega 

family 

The control unit is from ARM 

family 

4 Has a higher I/O current drive 

strength 

Has a lower I/O current drive 

strength 

5 Consumes about 200 MW of 

power 

Consumes about 700 MW of power 

 

Table 2. 1 Comparison between Arduino and Raspberry PI 

 

The decision to use Arduino as the controller is pretty fair based on the comparison 

that has been made. The Arduino is ideal for this project because it just requires a small 

number of I/O pins. The cost of Arduino is also quite reasonable. 

2.5 CAR TEMPERATURE SENSOR 

The car temperature sensor is a sort of sensor whose resistance changes as the 

temperature rises. Many essential engine processes, such as air-fuel ratio selection, fuel 
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injection timing, ignition timing, and so on, are affected by engine temperature. This is due 

to the fact that a cold engine requires a rich air-fuel ratio, whereas a hot engine wants a lean 

mixture. 

 The sensor tells the engine's ECU about present and ongoing temperature 

fluctuations. The fuel supply and ignition timing are then adjusted and regulated by the ECU. 

The sensor gives values for the dashboard's engine temperature gauge. The ECU uses this 

information to manage further operations like turning on and off the engine cooling fan. The 

most important sensor that controls the engine’s temperature is coolant temperature sensor. 

2.5.1 ENGINE COOLANT TEMPERATURE SENSOR 

      The Coolant Temperature Sensor is a sensor that is typically installed in an engine's 

coolant flow, usually next to the thermostat. It operates by altering its resistance in response 

to the temperature of the coolant. This sensor is essential in the Powertrain Control Module 

function of an automobile, which includes ignition timing, gearbox shifting, variable valve 

timing, and fuel injection, in addition to measuring the engine temperature [31]. 

      The Engine Coolant Temperature (ECT) sensor measures the temperature of the 

engine and tells how much heat it emits. The sensor is in communication with the Engine 

Control Module (ECM). The ECT sensor continuously checks the engine coolant 

temperature to ensure that the engine is operating at the proper temperature. 

      In automotive, there are four types of contact temperature sensors. These 

temperature sensors are Thermocouples, Resistive Temperature Detectors (RTDs), 

Thermistors and Integrated Circuits (ICs). The operational range of these sensors changes, 

with the altering parameters of thermocouples and ICs being voltage and RTDs and 

thermistors being resistance. The use of these sensors, however, is dependent on a variety of 

environmental factors, including temperature range, accuracy, sensitivity, response time and 

cost [32]. 

2.6 COMMON TYPE OF TEMPERATUE SENSOR 

Based on [33] temperature is one of the most often measured variables, thus it's no 

surprise that there are numerous methods for detecting it. Temperature sensing can be done 
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directly with the heating source or remotely using radiated energy instead of direct touch. 

Thermocouples, Resistance Temperature Detectors (RTDs), Thermistors and 

Semiconductor Sensors are only few of the temperature sensors available today. The 

temperature sensor's purpose is to provide an electrical signal whose magnitude is 

proportional to the plate's temperature. 

2.6.1 THERMOCOUPLE 

     A thermocouple is made up of two metal wires that are electrically connected at two 

places. The corresponding changes in temperature are reflected in the varied voltage formed 

between these two different metals. When used for temperature management and adjustment, 

thermocouples are nonlinear and require conversion with a table, which is commonly 

achieved using a lookup table. Thermocouples have a limited accuracy range of 0.5 to 5 

degrees Celsius, yet they can work at temperatures ranging from -200 to 1750 degrees 

Celsius [34]. Figures 2.16 illustrate thermocouple sensor.  

 

Figure 2. 16 Thermocouples sensor [34] 

2.6.2 RESISTANCE TEMPERATURE DETECTOR (RTD) 

      The resistance of the RTD element changes with temperature in a resistance 

temperature detector. A film or, for more accuracy, a wire wrapped around a ceramic or glass 

core makes up an RTD. RTDs made of platinum are the most accurate, while those made of 

nickel and copper are less expensive; nevertheless, nickel and copper are not as stable or 

repeatable as platinum. Platinum RTDs are more expensive than copper or nickel RTDs and 

provide a highly precise linear output from -200 to 600 °C. Figure 2.17 shows RTD sensor. 
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Figure 2. 17 RTD Sensor [35] 

2.6.3 THERMISTOR 

      A thermistor is a thermally sensitive resistor that changes resistance continuously 

and incrementally in response to temperature changes. At low temperatures, an NTC 

thermistor gives more resistance. According to the R-T table, the resistance decreases as the 

temperature rises. Due to substantial variations in resistance per °C, small changes are 

accurately reflected. Because of its exponential nature, the output of an NTC thermistor is 

non-linear; however, depending on the application, it can be linearized. Glass enclosed 

thermistors have an effective operating range of -50 to 250 °C, while ordinary thermistors 

have an effective operating range of 150 °C [36]. Figure 2.18 shows thermistor. 

 

Figure 2. 18 Thermistor [36] 

2.6.4 SEMICONDUCTORS SENSORS 

      Integrated circuits frequently include a semiconductor-based temperature sensor 

(ICs). These temperature sensors use two identical diodes with temperature-sensitive voltage 

vs current characteristics to measure temperature changes. They have the most linear 

response of the basic sensor kinds, but the lowest accuracy. These temperature sensors also 
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have the slowest response time over the smallest temperature range (-70 to 150 degrees 

Celsius) [37]. Figure 2.19 shows semiconductor sensor. 

 

Figure 2. 19 Semiconductor Sensor [38] 

2.7 CONCLUSION  

The major use of various types of microcontrollers and sensors have been learned 

after studying several research papers. Almost every research paper used a different 

technique to handle the same problem. The sensor such as Thermocouple, Resistance 

Temperature Detector (RTD), Thermistor and Semiconductor Sensor act as an analog input 

to give temperature data to the controller. Besides, there are microcontrollers that usually 

used which are Arduino and Raspberry. These microcontrollers were used as the heart of the 

system to receive data from sensors and to control the fan. In conclusion, this chapter 

contributes to a better understanding of the project that needs to be completed. 
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METHODOLOGY 

3.1 INTRODUCTION 

In this chapter will explain the technique that was applied to this project in order to 

gain a deeper understanding of it and to better plan for it. The methodology that will be 

covered includes the selection of components for the development of hardware, the planning 

of the project, a block diagram and flowchart of the system. 

3.2 METHODOLOGY 

This project begins with Chapter 1, which serves as the basis for the rest of the work. 

The background study, problem statement, objectives, and project scopes are described in 

Chapter 1. In Chapter 2, related journal publications and conference papers are evaluated to 

determine the methodology used, as well as the benefits and drawbacks of each component 

used in previous research studies, with the goal of designing a better circuit for this project. 

In Chapter 3, on the other hand, the methodology for this project is discussed. This 

chapter begins with a flowchart and block diagram of the project and approach, followed by 

a discussion of how the project is carried out. This project's circuit is designed to meet the 

requirements that were previously established. After the circuit is designed, the hardware is 

created, and the circuit's functionality is tested. In Chapter 4, the system's performance is 

assessed, and the results are explained. Finally, Chapter 5 brings this project to a conclusion. 

Figure 3.1 below shows the flowchart of project planning. 
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Figure 3. 1 Flowchart of project planning 
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3.3 FLOWCHART AND SYSTEM BLOCK DIAGRAM 

Figure 3.2 shows the flowchart of the system for this project. The project start with 

the user enter the temperature value in order for the fan to operate. If the user is unsure what 

temperature to set, they should use the default temperature that has been set by the system. 

For most cars, the normal operating engine temperature is in a range of 80 to 100°C degrees 

Celcius. A temperature of 80-100 °C has been programmed into the fan so that it will run. 

The user will still be able to set the temperature to their preference. Next, the temperature 

sensor will measures the temperature of the engine and converts the analog input data into 

electronic data. If the temperature is higher than the given setting, the fan will start to turn 

on. The LCD will display the temperature value and status of the fan. 

 

Figure 3. 2 System flowchart 
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      A block diagram for the system is illustrated in Figure 3.3 indicates that Arduino 

Uno is used as a controller. Then, temperature sensor and number pad act as the input of the 

system and LCD Display, DC fan, buzzer as the output. 

 

Figure 3. 3 Block diagram 

From Figure 3.4 below, this is the flowchart of the read number pad. 

 

Figure 3. 4 Flowchart of the read key pad 
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3.4 HARDWARE DEVELOPMENT 

When it comes to the design of a hardware system, one of the most important tasks 

is choosing the components that will be used. The selection of components includes those 

that will be incorporated into the hardware system and used for the functionality of the device 

as a whole. There are a great number of specification available from a wide variety of 

categories that might possibly be used for the majority of the different kinds of components. 

This particular component choice was utilized in the hardware system that was developed 

and implemented as part of this project. 

3.4.1 MICROCONTROLLER 

      The Arduino Uno is a type of microcontroller that has an ATmega328 controller. 

Beginners prefer the Arduino Uno board when using it for an electronics project. I solely use 

the Arduino Uno board as a microcontroller. The Arduino board is the one that is used the 

most frequently. The board has 14 digital input/output pins, 6 of which are analogue input 

pins, along with an ICSP header, a power jack, a USB connector, a reset button, and other 

parts. To make the Arduino Uno board functional and used in the project, all these parts are 

attached to it. The board can be immediately charged using a DC source or a USB port. 

Figure 3.5 shows the Arduino Uno together with the pin diagrams and the specification is 

summarized in Table 3.1. 
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Figure 3. 5 Adruino Uno pin diagrams 

 

Adruino Uno Specification 

Microcontroller ATmega328P 

Operating Voltage 5V 

Input Voltage 7-12V 

Digital I/O Pins 14 (of which 6 provide PWM output) 

Analog Input Pins 6 

DC Current per I/O Pin 20mA 

DC Current for 3.3V Pin 50mA 

Flash Memory 32kb 

SRAM 2kb 

EEPROM 1kb 

Clock Speed 16MHz 

 

Table 3. 1 Arduino Uno Specification 
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3.4.2 TEMPERATURE SENSOR 

   The DS18B20 is a 1-wire programmable Temperature sensor as shown in Figure 

3.6 below. In extreme conditions like chemical solutions, mines, or soil, it is frequently 

used to gauge temperature. The sensor's enclosure is sturdy and has the option to be 

waterproof, which makes installing it simple. With a respectable accuracy of 5°C, it can 

measure a wide range of temperatures, from -55° to +125°. Since each sensor has a distinct 

address and only uses one MCU port to transfer data, it is a great option for taking several 

temperature measurements without using up many of your microcontroller's digital pins. 

 

Figure 3. 6 DS18B20 pin description 

 

DS18B20 Specification 

Operating Voltage  3V to 5V 

Temperature Range  -55°C to +125°C 

Current Consumption  1mA 

Accuracy ±0.5°C 

Table 3. 2 DS18B20 specifications 

 

3.4.3 4X4 KEYPAD 

      The keypad allows the user to enter their own preference temperature, which 

determines the fan's on/off status, is one of the goals of this project. The 4x4 keypad was 

chosen as the input medium to accomplish this. The 4x4 keypad was chosen because it has 
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more letters than the 3x3 keypad, including "A," "B," "C," and "D." It can use the letter to 

hold a mode, such as "A" for setting the on temperature, "B" for auto mode, and "D" for back 

to initial. Meanwhile, the "*" button can be used to turn ON fan and the "#" button can be 

used to OFF fan manually. Figure 3.7 below shows 4x4 keypad and Figure 3.8 the pin 

description of 4x4 keypad pad pins. 

 

Figure 3. 7 4x4 Keypad 

 

Figure 3. 8 Pin description of 4x4 keypad 

3.4.4 LCD DISPLAY 

      For the purpose of monitoring, this project makes use of an 16x2 LCD Display, 

which may be seen in Figure 3.9. An LCD (Liquid Crystal Display) screen is a type of 

electronic display that may be used in a variety of ways. A 16x2 LCD display is a fairly 

simple module that may be found in a variety of devices and circuits. A 16x2 LCD can 
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display 16 characters per line on each of its two lines. Each character is presented in a 5x7 

pixel matrix on this LCD. The 224 distinct letters and symbols may be shown on the 16 x 2 

intelligent alphanumeric dot matrix display. Command and Data are the two registers on this 

LCD. Table 2.4 shows the pin connection for the LCD display. 

 

Figure 3. 9 LCD Display 

 

 

Table 3. 3 Pin connection for LCD Display 

3.4.5 DC Fan 

      A 12V DC Fan is used in this prototype as a miniature version of the electrical 

radiator fan used in cars. Direct current fans, often known as DC fans, receive their power 

from a potential with a constant value, such as the voltage supplied by a battery. Typical 

voltage levels for DC fans include, 5V, 12V, 24V and 48V. On the other hand, alternating 

current fans, often known as AC fans, are driven by a variable voltage that varies between a 
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positive and a negative value of equal magnitude.This type of fan only have 2 pins for 

connection. Figure 3.10 below shows 12V DC Fan. 

 

Figure 3. 10 12V DC Fan 

3.5 SOFTWARE DEVELOPMENT 

3.5.1 PROTEUS 8 

      Figure 3.13 shows Proteus 8 software that can both simulate circuits and design 

PCB. The user can create a circuit using the components that are given, and then run a 

simulation to see what the circuit would produce.  

 

Figure 3. 11 Proteus 8 software 
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3.5.2 ARDUINO IDE 

             Arduino IDE is an open-source electronics software that makes it easy to create code 

in C, C++, and Java and upload it to the board. It can also execute simulations with the 

assistance of third-party applications. The Arduino IDE software interface is shown in Figure 

5.3, and the specification is shown in Table 3.4. 

 

Figure 3. 12 Arduino IDE 

 

 

Table 3. 4 Arduino IDE Specification 
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3.6 CONCLUSION 

The flowchart for project planning and the system, as well as the block diagram and 

hardware and software development, are discussed in this chapter. Arduino Uno is selected 

as a microcontroller because of it is easier to use than other microcontrollers and contains 

enough input pins to support the system. Furthermore, the temperature sensor DS18B20 can 

measure temperature with an electrical output comparative to the temperature in (°C). It can 

measure temperature in a better way than thermistor. A 12V DC fan can create a miniature 

version of the electrical radiator fan used in cars. Besides, 4x4 keypad was chose as the input 

medium so it can allow user to input temperature which determined the on/off state of the 

fan. The additional output that the system needs to function properly is represented by the 

LCD display. Finally, Proteus 8 and the Arduino IDE are the two software applications that 

are going to be most helpful in constructing the system. 
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RESULTS AND DISCUSSIONS 

4.1 INTRODUCTION 

      This chapter focuses on discussing the outcomes of various experiments carried out 

in order to provide an overview of the findings and a discussion of the information gathered 

during the project phase. To assure the data's performance and correctness, this includes 

testing and analysis. It also explains a portion of the project's flow and the finished prototype. 

4.2 HARDWARE IMPLEMENTATION 

This project is implemented with a combination of components to create a device 

that can monitor vehicle’s temperature in real-time and control the vehicle’s temperature. 

This will be the visual representation of the system. 

4.2.1 DEVICE HARDWARE 

      Based on Figure 4.1, the device's main structure is built on a PVC casing box. The 

wiring system, as well as all other components, are installed to the box. The 4x4 keypad and 

LCD display are mounted to the casing box's top. Both sides of the box have two holes. One 

side contains the Arduino's power supply port, while the other contains the temperature 

sensor, DC fan and 12V DC supply cable. Inside of the casing box contains all of the wiring 

and controller for the device.  
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Figure 4. 1 Device main structure 

4.2.2 WIRING CONNECTION 

      The wire connection of the hardware system for this project is shown in Figure 4.2 

below. The Arduino Uno will be the main controller of the device. The MOS Module board 

is a breakout board for the IFR520 MOSFET transistor. The module is made to switch large 

DC loads from a single Arduino digital pin. It will provide a way to drive a DC motor such 

as motor in a fan. The VCC and GND of the module is connected to the 5V and GND of the 

Arduino. The SIG which is signal pin is connected to pin 10 of the digital input. The main 

supply of the MOSFET module which is 12V DC is connected to the input VIN and GND. 

The module board's V+ and V- pins are directly connected to the DC fan. The DC fan will 

be effectively driven by the 12V supply.  

     For the LCD display, there are 5 pins that need to be connected to the Arduino. VCC 

and GND are connected to the 5V and GND pins on the Arduino. The serial data and clock 

pins, SDA and SCL, are directly connected to the board. For the temperature sensor, consists 

of three-pin where the DATA pin is connected to the analog pin A0 of the Arduino, GND 

connected to the GND and VCC connected to the 5V of the Arduino. Given that the Arduino 

connections are made in the same order as the 4x4 keypad connector, the connection is 

relatively simple and straightforward. Connect keypad pin 1 to Arduino digital pin 2 and 

continue doing the same with the subsequent pins which is keypad pin 2 to digital pin 3 and 

so on. The 4x4 keypad consist of 8 pins in total. Finally, the USB are used to power the entire 
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project mainly the Arduino. It will be connected to the USB port of the laptop that can supply 

up to 5V. The entire hardware wire connection was installed inside the casing box. 

 

Figure 4. 2 Wiring connection 

4.2.3 CAR ENGINE COOLING SYSTEM PROTOTYPE 

      The purpose of the prototype is to imitate the cooling system in a car engine. As 

shown in Figure 4.3, there are two 250ml beakers. As shown in Figure 4.3, beaker 1 and 2 

that filled with combination of coolant and water represent an engine cooling system. The 

coolant mixture is set to flow from hot (Beaker 1) to cold (Beaker 2) countinuosly as an 

illustration of the flow of coolant in the cooling system of a vehicle from the engine to 

radiator. Two vertical 5V DC pumps are responsible for pumping the flow between the 

beakers. The temperature of the liquid contained in the first beaker will be heated up to the 

desired temperature. In order to obtain an accurate reading of the temperature, the 

temperature sensor must be placed inside the beaker. The data representing the temperature 

will be transmitted to the Arduino. The on/off status of the DC fan is determined by the 

temperature that is currently being measured. It will bring the temperature of the water or 

coolant that is in the beaker down. 
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Figure 4. 3 Car engine cooling system prototype 

4.3 SOFTWARE IMPLEMENTATION 

     Software implementation refers to the process of integrating and embedding a 

software application into project systems and procedures. The Arduino software implements 

software by producing code in hardware and uploading it to the Arduino Uno board. 

4.3.1 CIRCUIT DESIGN SIMULATION 

     Figure 4.4 below shows the circuit design of the project. Proteus 8 software is used 

to design and simulate the circuit. The Arduino Uno serves as a microcontroller in this circuit 

design project, determining the coding for each component. Because there is no specific 

component in the Proteus library, the temperature sensor DS18B20 is replaced with terminal 

VCC, GND, and SIGNAL. The temperature sensor will play a significant role as the device's 

primary input. The temperature of the coolant or water will be measured by the sensor, and 

the results will be transmitted to the Arduino. The second input is a 4x4 keypad where the 

user can enter the desired temperature to switch on or off the DC fan. The DC fan can also 

be manually or automatically activated and deactivated through the use of the keypad. The 

DC fan is connected through IRF520 MOSFET using 12V supply. The LCD display which 

is connected directly to the Arduino will display the current and input temperature. 
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Figure 4. 4 Circuit simulation 

4.3.2 ARDUINO UNO CODING 

      In order to write code, compile and upload to an Arduino Uno board, the project 

relied entirely on Arduino IDE as its primary software platform. With the help of the 

programme, the Arduino can control whether or not the DC fan is running and display the 

current temperature on the LCD display. Figure 4.5 shows the program code for this project 

using Arduino IDE software. Firstly, all the libraries that are going to be used are added and 

also declare the port as well as defined the variables that are going to be used at the initial of 

the program. The Arduino programme is consisted of several essential parts, the first of 

which is void setup to display information on an LCD display. The lcd set and print the 

desired information needed. 
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Figure 4. 5 Arduino coding (i) 

 

     Figure 4.6 shows the second part is to take the measured temperature and to 

determine its equivalent in degrees Celsius by converting it from Fahrenheit. The int convert 

the data to actual temperature because the result is a 16-bit signed integer, it should be stored 

to an "int16_t" type, which is always 16 bits even when compiled on a 32-bit processor. The 

unit of temperature is converted using Celsius = (float)raw / 16.0; Fahrenheit = Celsius * 1.8 

+ 32.0 and the ActTemp will be Celsius. 

 

 

Figure 4. 6 Arduino coding (ii) 

      The third part of the programme is to control the DC fan. In the situation that 

ActTemp is greater than TSet, the fan will be set to HIGH. In the event that ActTemp is 
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lower than TSet, the fan speed will be set to LOW. The speed of the fan is set using 

SPEED=(100-((TSet/ActTemp) *100)) as show in Figure 4.7 below. 

 

Figure 4. 7 Arduino coding (iii) 

       Programming the 4x4 keypad that serves as the input medium for the device is the 

task of the fourth part of the programme code as shown in Figure 4.8. 

 

Figure 4. 8 Arduino coding (iv) 
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4.4 RESULTS 

4.4.1 MONITOR CURRENT TEMPERATURE 

      The mode that can be used to display the current temperature can be accessed once 

the device has been turned on, as shown in the Figure 4.9 below. The temperature sensor 

will take readings from the area immediately surrounding the metal probe. The measurement 

of the data will be done in real time. 

 

Figure 4. 9 Current temperature mode 

4.4.2 MENU FOR AUTO MODE 

       Based on Figure 4.10 below, the LCD display shows the menu for AUTO mode. 

Simply pressing the B button on the keypad will allow to enter this mode. This mode means 

that the DC fan will turn on automatically based on the temperature set by the user. The data 

remain unchanged until another temperature value is inputted into the system. Users can 

press the A button located on the keypad in order to change the temperature reading or set a 

new one. The message "Set Temperature" will show up, indicating that the system is 

prepared for a new temperature value to be entered as shown in Figure 4.10 below. After 

entering the desired temperature, proceed to the next step by pressing the # button to enter 

and store the value. Then, press the B button to return to the AUTO mode menu. Now the 

system is ready to run based on the value entered. 
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Figure 4. 10 Auto Mode menu 

4.4.3 DC FAN TURN ON AND OFF 

      Figure 4.11 below shows the DC Fan is turned ON based on the set temperature. In 

this case, the set temperature value is 25°C and the current temperature measured by the 

temperature sensor is 28.31 °C. When the temperature reaches or exceeds 25°C, the DC fan 

will start spinning. This will happen automatically. When the temperature drops below 25°C 

the fan will automatically turn off as shown in Figure 4.11 below.  

 

Figure 4. 11 DC fan operation 
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4.5 EXPERIMENTAL RESULTS 

Figure 1 shows the completed hardware and software that has been assembled and 

its functionality has been checked. 

 

Figure 4. 12 Project’s Prototype 

4.5.1 STUDY OF COOLANT MIXTURE TEMPERATURE AND TIME TAKEN 

      Figure 4.12 below shows the setup used for the study. The objective of this study is 

to measure the maximum temperature of the coolant mixture and time take for the coolant 

to reach its desired temperature. The desired temperature is the temperature at which the user 

wants the DC fan to start spinning. If they are unsure, the optimum car temperature of 80-90 

°C will be preset. For the study, a beaker filled with mixture of coolant and boiling water is 

used. The proportion of water to coolant is 1:1 that replicates the real usage in a car. 

Depending on the model, a car will typically require 3-5 litres of coolant. In this study, 100ml 

of boiling water and 100ml of coolant is mixed together. The boiling water is to imitate the 

hot coolant in a car. The average temperature of the boiling water from a specific water 

heater is 66.87°C and pure coolant is 29.5°C. Temperature for the mixture is measured 

accordingly.  

     Next is to measure the time taken for the coolant mixture to reach its optimum 

temperature. The optimum temperature in this study is 45°C. The reason that particular 

temperature was selected was so that it would imitate the real optimal temperature for a car, 
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which is between 80°C and 100°C. In this study, the real car and prototype optimum 

temperatures have a 2:1 ratio.  

     The DC fan will run until the temperature reaches 45°C or lower. To provide 

maximum cooling area, the fan is placed quite close to the beaker. The time taken are 

measured using stopwatch. 

 

Figure 4. 13 Coolant mixture temperature and time taken setup 

 

      Table 4.1 shows the results between maximum temperature and time taken. The 

data is taken from 10 trials of experiment. On the other hand, a combo graph was plotted 

based on the data in Table 4.1 with all of the trials in one graph to highlight the difference 

and consistency of the maximum temperature of the coolant and time take for the coolant to 

reach its optimum temperature which is 45°C for this case. From Figure 4.13 below, the line 

graph demonstrates that the maximum temperature is fairly constant for every trials. The bar 

graph also demonstrates that the time taken for the coolant to reach its desired temperature 

is stable for every trials. The average value for maximum temperature is 54.92°C and time 

taken is 4.13 minutes.  
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Trial 
Maximum Temperature 

(°C) 

Time Taken to ≤ 45°C 

(min) 

1st 57.63 4.52 

2nd 53.13 3.75 

3rd 54.69 4 

4th 53.15 3.88 

5th 56.19 4.42 

6th 56.14 4.37 

7th 55.19 4.07 

8th 55.25 4.22 

9th 53.19 3.96 

10th 54.67 4.13 

Average 54.92 4.13 

 

Table 4. 1 Results between maximum temperature and time taken 

 

Figure 4. 14 Graph between maximum temperature and time taken 

4.5.2 STUDY OF EFFECT ON FAN USAGE 

      The second experiment is to study the effect of fan usage. Figure 4.14 shows the set 

up for the experiment. Two beakers with the same amount of coolant mixture and maximum 

temperature are used. The room temperature during the experiment is about 27°C and the 

average coolant mixture temperature is 55.63°C. The optimum temperature is set at 45°C. 

The fan for the first beaker will run until the temperature reaches 45°C or lower. The second 

beaker will naturally cool down by itself. Both beaker time taken are measured using 

stopwatch. 
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Figure 4. 15 Effect on fan usage setup 

 

      Table 4.2 shows the data analysis for time difference between using a fan and not 

using a fan to reach a desired temperature. The data is drawn from ten experimental trials. A 

bar graph was created using the data from the table. Figure 4.15 shows that there is 

significant difference in time taken to reach 45°C or lower between both methods. The 

average time taken by using fan is 4.78 minutes while without using fan is 9.78 minutes. 

Based on the result, the difference between the time taken is about 48.88%. It shows how 

effectively a fan can be used to bring the temperature down. 

Trial 
Max Temp 

(°C) 
Time Taken to ≤ 45°C (min) 

With fan W/o fan 

1st 53.14 4.08 8.98 

2nd 57.25 5.33 10.83 

3rd 55.03 4.5 9.42 

4th 54.46 4.37 9.35 

5th 57.1 5.18 10.38 

6th 56.24 5.08 9.82 

7th 55.15 4.58 9.54 

8th 55.37 4.72 9.57 

9th 56.83 5.11 10.13 

10th 55.76 4.87 9.73 

Average 55.63 4.78 9.78 

Table 4. 2 Result of fan usage 
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Figure 4. 16 Graph data of fan usage 

4.5.3 DC FAN SPEED 

      A DC fan is the primary component used to control the temperature in this project. 

For the purpose of this study to determine the consistency of the DC fan speed since the fan 

only provides on and off . From Figure 4.16, the speed of the fan is measured using a digital 

tachometer. The fan's fin is mounted with a thin reflective tape that the tachometer's laser 

can detect. The laser is pointed about 15cm directly to the tape. Table 4.16 displays the table 

with the results of 10 different measurements. The average value of the fan speed 3193 rpm. 

A standard real car radiator fan has an average maximum speed of around 3500 rpm. When 

compared to an actual fan, the 12V DC fan runs at a similar speed. The graph seen to be 

relatively linear as shown in Figure 4.16. The result shows that fan is speed is stable and 

valid to be used in every experiment. 
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Figure 4. 17 Measurement of DC fan speed 

 

Trial Fan speed in 3s (rpm) 

1st 3205 

2nd 3204 

3rd 3201 

4th 3189 

5th 3190 

6th 3187 

7th 3184 

8th 3195 

9th 3183 

10th 3192 

Average 3193 

Table 4. 3 Results of DC fan speed 
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Figure 4. 18 Graph of DC fan speed 

4.6 SUMMARY 

      Figure 4.18 shows the finalised hardware and software system in the prototype 

model proposed for the Bachelor Degree Project. The goal of this project is to construct the 

project based on the objective and title provided.  This chapter has gone over the entire 

project's progression, including implementation and data analysis. Each component's 

functionality was individually tested during the initial system testing to make sure they 

worked as intended. The components were verified to be in good functioning order after 

being tested. The components were then assembled and tested together with the software. 

The system is capable of monitoring and controlling the temperature of the coolant mixture 

as intended. The DC fan could be turned on and off according to the temperature set by user. 

The coolant can be brought down to the required temperature using the DC fan's cooling 

ability. Finally, the real-time temperature value will be displayed on the LCD panel. 
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CONCLUSION AND RECOMMENDATIONS 

5.1 INTRODUCTION 

This section will cover the conclusion and suggestions for further research. The section will 

come to a close with a summary of all the project's findings and recommendations for further 

work that should be done on related topics in the future. 

5.2 CONCLUSION 

      The purpose of the project is to develop microcontroller based real-time monitoring 

and temperature control in vehicle especially for car. The Arduino Uno was used as the 

microcontroller. Temperature sensor, LCD display, 4x4 keypad, and 12V DC fan are used 

as the hardware in this system. Arduino IDE is used to write and compile the Arduino coding 

into the physical board. The DC fan begins to turn on and off based on the temperature set 

by the user. From the testing, the LCD displayed the real time temperature and the DC fan 

workes as the temperature of the coolant mixture exceed the desired temperature. This result 

shows that the first objective of the project is achieved. 

     Besides, the feasibility of the prototype also has been investigated. Based on the 

experiment, results show that the DC fan able to cool down the coolant mixture within a time 

period which resulted the achievement of second objective. This research project also served 

as a good beginning point for the creation of a low-cost, simple, and effective engine cooling 

system for a certain vehicle. It strengthens the study's thesis that, as technologies progress, 

it is critical to build systems at a low cost that are versatile and require only a moderate level 

of maintenance. The testing of the prototype demonstrated that the system is simple to use 

and that any new device that are dependable, adaptable for development, and very low in 

cost when compared to current market products may be placed on it. The system of software 

and hardware testing was used to validate the specifications for a system with its specific 

demands on a whole, integrated system. As a result, all procedures worked properly. Finally, 
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this work provides important new insight and knowledge that can be used to stimulate future 

research. 

5.3 FUTURE WORKS 

The system's prototype is intended to be simple, low-cost, efficient, and dependable. 

However, the prototype requires further development and improvement in terms of system 

functionality. The concept simulation prototype that is on a smaller scale can be turned into 

the actual product and can be implemented in a real vehicle. For suggestion, replace the small 

DC fan with a genuine radiator fan, the DS18B20 temperature sensor with a proper car 

temperature coolant sensor and make minor adjustments to the output signal to suit the input 

for any component of the prototype. It is suggested that a wireless keypad be used for user 

input since this may help save space, or in other words, reduce the size of the prototype that 

can be mounted to the car especially on the dashboard for easier monitoring. Lastly, utilizing 

a printed circuit board rather than an Arduino Uno board is another way to cut costs and 

simplify the process during the construction of the prototype. 
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APPENDICES 

Appendix A: Circuit Diagram  
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Appendix B: Arduino Coding 
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Appendix C: Gantt Chart 
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