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ABSTRAK 

 

 

 

Projek ini bertujuan membina sistem pemadam kebakaran kenderaan secara automatik. 

Statistik kebakaran yang dikeluarkan oleh Jabatan Bomba dan Penyelamat Malaysia 

pada tahun 2007 hingga 2011 menunjukan peningkatan jumlah kebakaran kenderaan 

meningkat daripada tahun ke tahun. Selain itu, kes kematian akibat daripada kebakaran 

kenderaan perlu diambil perhatian kerana ia kemalangan yang boleh dielakkan. Punca 

kebakaran kenderaan antaranya adalah akibat daripada kemalangan, penyenggaraan 

kenderaan yang tidak sempurna serta pengubahsuaian kenderaan. Justeru itu, satu 

sistem pemadam kebakaran automatik dicadangkan di dalam tesis ini. Melalui 

pemadam kebakaran automatik ini, kehadiran api didalam kawasan enjin kenderaan 

dapat dipadamkan secara automatik. Pemadam kebakaran ini memiliki peranti 

elektronik yang menggunakan litar Arduino Uno, pengesan suhu dan pengesan cahaya 

yang ditempatkan di bahagian enjin kenderaan yang merupakan bahagian yang 

berisiko tinggi mengalami kebakaran. Pengesan suhu dan pengesan cahaya digunakan 

pada litar tersebut berfungsi untuk mengesan kenaikan suhu dan pertambahan cahaya 

di bahagian enjin kenderaan dan litar penguat pembanding akan mengaktifkan injap 

solenoid yang dipasangkan pada tangki pemadam kebakaran jenis debu kering. Debu 

kering akan disemburkan pada seluruh bahagian enjin. Pemadam kebakaran berunsur 

debu kering dipilih kerana ia merupakan pemadam kebakaran universal yang mampu 

memadamkan semua jenis kebakaran. 
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ABSTRACT 

 

 

 

This project aims to build Automatic Car Fire Extinguisher System. Fire statistics 

released by Fire and Rescue Department, Malaysia in 2007 to June 2011 showed that 

the increasing the number of vehicle fire from year to year. In addition, the number of 

deaths from vehicle fire should be to take note because it was an accident that could 

have been avoided. Vehicle fire are cause a result of an accident, improper 

maintenance of vehicles and vehicle modifications. Hence, an automatic fire 

extinguishing system proposed in this thesis. In this automatic car fire extinguisher 

system, the presence of fire in the car engine area can be extinguish automatically. The 

extinguisher have electronic device that uses the Arduino Uno circuits, heat 

temperature sensor and flame sensor located on the engine that is the high risk of a fire 

due to accident. Heat temperature sensor and flame sensor used in this circuit to detect 

the increasing the temperature and increasing of light in the vehicle's engine area and 

the Arduino Uno circuit will activates the solenoid valve that is installed on the tank 

fire extinguisher dry powder type. Dry powder will sprayed on all parts of the engine. 

The fire extinguisher dry powder was selected because it is a universal that can to 

extinguish all types of fires. 
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1.1 Project Background  

According to fire statistics between 2007 to 2011 in Malaysia, released by the 

fire and rescue department of Malaysia, showed that the vehicle fire is the third highest 

after the fire the plantation and buildings fire. In 2008 the recorded number of vehicle 

fires is 2,208 cases and in 2011 the number of vehicle fires has increased to 3,102 

cases. According to Megat Lutfi Megat Rahim (2012) the statistic show the number of 

vehicles fires in Malaysia increasing every year. The number of cases is a real concern 

because it involves the lives of individuals. 

Fire can occur due to various factor such as improper vehicle maintenance, 

accidents and engine malfunction. In most accidental fires, the fire begins in the engine 

compartment. Most vehicle fires are not caused by engineering defects but they are 

caused by improper maintenance reported by the Toyo Land (n.d). In addition, there 

are about half a dozen flammable liquids associated with a vehicle. There are an 

additional number of flammable solids, or “solid propellants,” that contribute to fire 

and depending on the vehicle, any number of hoses and pumps that move flammable 

materials past hot areas of the engine. Any leak in a hose or pump will allow flammable 

liquids to flow onto hot engine block or electrical systems. Accident is also caused by 

vehicle fires may also occurs vehicles collision. It also unexpected especially one 

resulting in damage or harm. Fire can occur at any time when oxygen, fuel and heat 

are present. When all three of these elements come together, combustion is the result. 
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Only one of these elements is removed, the threat of fire can be stopped. Thus, if 

oxygen, heat or the fuel supply can be removed, there is minimal risk of fire (IFSTA, 

2008). 

 

 

Figure 1.1 Newspaper writing of a vehicle coalition resulting in a fire at KM 231.6 

Nort-Sout Expresway 

 

Figure 1.1 show newspaper articles by myMetro (2012) Fire and rescue tried to 

extinguish the fire from the trailer that caught fire after being hit from the back by a 

car in KM231.6 the North-South Expressway heading north near Pedas Toll Plaza. 

Furthermore, the vehicles fire also can occur when there is cause from engine 

malfunction due to overheating. It is because the user of vehicle does not know when 

their car or vehicle occur to overheat. Overheating can damage all the component or 

wire part at the engine and the fire can fire their vehicle. The Fire and Rescue 

Department Malaysia advised all of the vehicles owner, to keep at least one fire 

extinguisher in vehicles as a safety measure. However, not all of the vehicle owner 

know how to use the extinguisher. So, if vehicle owners just only have the fire 

extinguisher and do not know how to use it, it does not help.  In addition, in situation 

such as vehicle coalitions there is no time to pick up the fire extinguisher and put out 
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the fire. And in most cars passengers are not even able to move much to pick up the 

extinguisher. Therefore, the automatic car fire extinguishing device is expected to be 

used in these situation. 

           Table 1.1 shows the statistic from Fire and Rescue Department Malaysia, 

according to the number of fire breakout by type in Malaysia from 2007 to 2011. In 

2007, the number of vehicle fire is 2,052 case and increased to 156 case in 2008. The 

statistic indicates the number of vehicle fire increase every year and are very worrying 

because fire is one involving sacrifice of life.        

 

Table 1.1 Statistic from Fire and Rescue Department Malaysia 

 

Automatic car fire extinguisher is a safety device in a vehicle. This device 

works to automatically extinguish fire in the presence of fire in case where fire occur 

in the engine due to various factor such as accident and engine malfunction. The device 

uses two sensor, heat temperature sensor and flame sensor to detect the heat and 

brightness of the fire. Automatic car fire extinguisher system will spray dry powder 

around the engine when the sensor will detect the fire at the engine area. This system 

is expected to help to reduce tragedies cause by fire in vehicles. 
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1.2 Objective Of Project 

The objective of the project is to design in the event where fire occur in the 

vehicle’s engine, two device will automatically and efficiently to extinguish the fire. 

 

1.3 Problem Statement 

According to the Head of Operations Management Branch Fire Department, 

Fire and Rescue Department Malaysia, Yahaya Madis (2012), case involving the car 

on fire in this country is increasing every year achievements in 2006 with 1,811 cases 

and the record of vehicle fires following the year is 2,052 case and in 2008 the number 

of vehicle fire increase again to 2,101 case. He also explained the cause of the vehicle 

fire are by accidents and poor maintenance. In addition he advised private vehicles in 

the fire to keep their vehicles as a safety measure. He also advised all user of vehicle 

not to panic in the situation of a fire, but to act quickly to save lives and control the 

fire. 

Figure 1.3 show newspaper articles as report by Megat Lutfi Megat Rahim 

(2012) the number of vehicle fire increase at every year. According Branch Chief of 

Fire Operations Malaysian, the user must to keep fire extinguishers in their vehicles, 

he also reminds all vehicle owners to remain to keep calm to meet the situation of an 

emergency, because in an emergency situation of those affected if having to fear and 

hard to be put out the fire. This factor can be seen through media reports of fires that 

occur in Malaysia. Results from investigation and interviews carried out on victim of 

a horrific experience and dismay, the conclusion can be made that the early action can 

save their lives and property. So, from the conclusion is a main factor to make the 

project automatic car fire extinguisher system. 
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Figure 1.3 Comment from Branch Chief Fire Operation 

1.3.1 Experience Emergency Victims of Vehicles Fire 

 

Figure 1.3.1 show the newspaper article as report by Norrasyidah (2012) 

reported an incident that occurred in 2012, the report made by Harian Metro the Fire 

and Rescue Department Malaysia aims to bring awareness to all vehice user about the 

importance step of safety in vehicles. In this case, the victim are able to ask for help 

from the public to rescue victims trapped in a accident and vehicle fire, but people are 

not able to help and getting the fire was flaming and killed the victims trapped in the 

vehicle. They also has confirmed the incident that occur from internal engine system. 
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Figure 1.3.1 HarianMetro 7 December 2012 

 

Figure 1.3.2 show Kosmo newspaper that reported a vehicle fire incident in Kuala 

Lumpur on 23 September 2012. Incident involving a driver who suffered damage to the 

vehicle and the vehicle is blocking the traffic. The police are getting complaints about 

the traffic congestion in the area to giving some helping to remove the damaged vehicle. 

However, suddenly the vehicle catch the fire, but the woman managed to escape. The 

fire brigade rushed to the scene after receiving the report and managed to extinguish 

the fire, but the vehicle was completely burned. This case proves that in this situation, 

no early action can be taken to extinguish fires even if the vehicle is still on fire. 

Possibility the police came to help and the people who are near the area does not have 

a fire extinguisher as recommended by the Malaysian Fire and Rescue Department. The 

automatic car fire extinguisher system is expected to positively impact the vehicle fire 

statistics in Malaysia. 
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Figure 1.3.2 Kosmo 23 September 2012 

 

1.4 Scope Of Project 

To achieve the project objectives, there are three work scope that must be are concern: 

 

1.4.1 Circuit Design and development. 

Automatic Car Fire Extinguisher system is an electronic device that must detect and 

extinguish fires when it occurs. An Arduino Uno circuit is developed which will 

compare the voltage input from a heat temperature sensor, flame sensor which will 

trigger the fire extinguisher dry powder element. The heat temperature sensor detects 

a high temperature while the light sensor detect light from fire. 
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1.4.2 Implementation in a car engine model. 

 The sensors and the fire extinguisher nozzle will be attached close to the engine. The 

nozzles fire extinguisher is connected solenoid valve which is mounted on the cylinder 

powder tank. The tank will be placed in interior of the vehicle. Testing the fire 

extinguisher system after installing at the engine and doing an analysis for this project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


