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Abstract— Until now, car owners especially in ASEAN 

countries are facing problems where the temperature is too hot in 

the car when they park their cars under the scorching sun. 

Various problems will arise caused by this situation. In this paper, 

the design and development of portable car cooling system is 

described briefly. Electrical Motor, rechargeable battery, Peltier 

cell, rotating cloth; these are the components that have been 

combined in order to complete a simple cooling system. Based on 

the experimental activities’ result, it is proven that the conducted 

research has a positive impact where it has successfully maintain 

the temperature inside the car at room temperature. For 

comparison, the temperature inside the car can achieve up to 70°C 

without the proposed system. Furthermore, the simple proposed 

system provides comfort to users due to its capability in improving 

the quality of air and moisture in the car’s cabin.  

 
Index Terms—About four key words or phrases in alphabetical 

order, separated by commas.  

I. INTRODUCTION 

Nowadays, car is one the most important transportation for 

each individual compare to public transport. In the year of 

2012, statistic shows that, there are almost 700,000 registered 

private vehicles in Malaysia. The high demand of the private 

transportation has caused so many problems. For instance, the 

needs of parking space are getting critical especially at the 

shopping area. Therefore, alternative choice for those who are 

unable to get indoor parking or even prefer low fee parking 

will looking for open parking space. It creates another 

problem to the car where the temperature inside the cabin will 

tremendously increased approaching 60 degree Celsius (°C) 

[1]-[2]. This will make the driver and passenger become 

uncomfortable while entering the car. Moreover, the car can 

also having car aging problem and bring damage to the goods 

found in the car. As a result, the need of portable car cooling 

system is really necessary so that the hot air inside the car 

shall be dissipate/remove and reduce the temperature.   

II. RESEARCH PROSPECT 

This research is based on the regular problem faced by 

drivers in South East Asia region especially when they have to 

park their car under the scorching sun.  
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As the number of vehicles on the road increased day by 

day, drivers are having difficulty to get an indoor or roof 

parking space especially during peak hour. As a result, they 

have no choice except to leave their car in open space parking 

as shown Fig. 1. In this situation, temperature inside the car 

increases proportional to the outside hotness and it getting 

worst in the afternoon especially when the car owners leave 

their car for hours. 

 

 

Figure 1: Cars parked under the scorching sun 

 

It is good when the car makes the passengers comfortable 

from the moment they get inside the car until they are going 

out from the car. The problem comes when the driver left 

the car at the open area that exposed to the scorching sun. The 

situation causes the car to heating up and introduces an 

uncomfortable situation for the driver and passenger when 

they get inside the car later on [3]-[6]. Consequently, the 

temperature inside the car increases and the vehicles owner 

have to wait until it cooled by itself for a moment.  

In order to solve the problems associated with the 

overheating in the car, a product called Portable Car Cooling 

System is created. The purpose of the car cooling system is to 

help cool off the parked car under those hot sunny days.  Thus, 

the aim of this research is to propose a system that capable to 

cool the passenger cabin without operates the car's engine. 

Materials used are also low cost and has high durability. This 

portable car cooling system is used to control or maintain the 

temperature inside the car at room temperature even under a 

very hot conditions. As a result, once the user starts the car, 

the air conditioner doesn’t have to work too hard in order to 

bring the temperatures at comfortable level [7]-[8]. This 

process reduces the fuel consumptions and expenses. Besides 

that, the product is a green product because it used the Peltier 

cell to charge the battery.  
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Figure 2 : Mechanism for reducing temperature 

 

The car ventilation fan as shown in Fig. 2 is using solar 

system and it can easily find in the market. This product was 

created for the purpose to keep car cool whenever it is 

overheat by the sunlight or hot surrounding, but there are 

differences between this product and portable car cooling 

system proposed in this paper in term of the product 

functions, structure of the product, system used, durability 

and many more. The car ventilator fan shown in Fig. 2 used a 

solar panel and battery as a source of energy to run the 

ventilation fan, while portable car cooling system as shown in 

Fig. 3, applying Peltier cell as it source of energy. Besides 

that, the drawback of the car ventilator is only can be placed if 

the window’s glass is slightly opened and this action can 

actually cause the things that are not desired to happen such as 

car theft. 

 

 

Figure 3 : Portlable, lightwieght and easy to carry 

 

In addition, the portable car cooling system also easy for 

transportation and has a smart design with medium size so that 

it can be put anywhere in the car. These are the features that 

will make this research product to be the people’s choice. 

From reliability point of view, the proposed cooling system is 

more durable compared to the solar car ventilation fan, it can 

be seen from the appearance of the two product, the portable 

car cooler looks more solid and durable as we can seen in Fig. 

4. Overall, the total weight of the portable car cooling system 

is 2.3 kilograms.   

III. DEVELOPMENT OF PORTABLE CAR COOLING 

SYSTEM 

In order to obtain the optimum performance of the product, 

the design of the product is the most important. Due to that, 

Table II demonstrates the function of the component in the 

system and Figure 4 illustrates the proposed cooling system. 

The materials used for hardware development is white derlin 

because this type of material is cheap, lightweight, easy to 

handle and it easy for manufacturing purposes.  

The primary 12VDC motor is used to drive the fan blades at 

the speed of 5 meters per second. Simultaneously, the 6Vdc 

secondary motor will drive the rotating cloth which has damp 

after immersion in water compartment. Interesting here, this 

system is able to produce wind with water vapors that creates 

coziness in the car. The primary button and secondary button 

are used for switch on the primary and secondary motors 

respectively. 

    

Figure 4 : Concept drawing of Portable Car Cooling system 

 

No doubt, temperature and global warming is increasing. 

This happens when the past, people use a lot of pollutants in 

their everyday lives, including in power generation activities. 

Currently, the awareness to protect the environment is getting 

better, ie use of green energy such as solar power, wind and 

pico hydro [9]-[12]. For this product, it uses a Peltier cell as a 

alternative source of electrical energy.  

This system operates using 12Vdc battery power type 

lithium polymer where it is rechargeable [13]. The battery can 

be charged either using a charger or more attractive using the 

Peltier cell. There are several Peltier cell placed in the left and 

right as shown in Figure 5. Peltier cell will produce electricity 

when one of the surfaces is imposed with hot air and other 

surface with cold air. The greater the temperature difference 

felt by the Peltier cell, the more electricity is produced. 

Arguably, it does not work as expected because the current 

produced is as low as milimpere (mA). However, it is 

believed that it can be a source of alternative energy that can 

be considered. 

TABLE I.  Function Of The Compenent In Portable Car 

Cooler 

Component Function 

Primary motor control the main fan in the system 

Secondary motor control the rotation of rolling cloth 

Rolling cloth 
produce cool air when it starts to 

rotate 

Primary button control the main motor (on/off) 

Secondary button 
control the activation of secondary 

motor 

Water 

compartment 

small water reservoirs and place 

for cloth moistened 

For the mechanism of this system, the hot air will be sucked 

into the portable cooling system due to low air pressure in the 

system. This is caused by the high velocity of the propeller 

blades’ rotation. Then, the hot air will hit the Peltier cell 

before the hot air is absorbed by the rolling cloth that has been 

wet and cold. Thus, the hot air is eliminated and the air with 

vapors of cold water is discharged into the car cabin. 
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Based on the results from the conducted experiment, the 

portable car's cooling system is able to reduce the temperature 

inside the car. It will be discussed in detail later. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 : Mechanism for reducing the car cabin temperature 

 

IV. FUNCTIONALITY TESTING 

The functionality testing activities was conducted at an 

open place under a hot and scorching sun condition. Refer to 

the Fig. 6, it illustrates that the temperature inside the car can 

reach up to 62 
o
C approximately at 1 o'clock in the afternoon. 

 

According to the research experimental works, it is proven 

that the portable car cooling system is capable to maintain the 

temperature inside the car in the range of 25
o
C to 30

o
C as 

shown in Fig. 7.  As a result, this product has improved the 

quality of air and moisture inside the car's cabin significantly.   

 

 

 

 

Figure 6 : Temperature is high before using the portable car cooling system 

 

 

 

 

Figure 7 : Temperature is low after using the portable car cooling system 

 

Figure 8 shows the temperature in the car with and without 

the proposed system taken from 9 in the morning until 4 in the 

evening. What can be observed, the temperature inside the car 

cabin was at its peak between the hours of 1 o'clock and 2 

o'clock in the afternoon. Furthermore, readings taken from 9 

o'clock in the morning slightly increase until 12 o'clock in the 

afternoon. However, an hour later, the temperature readings 

obtained is rapidly increased. Unfortunately, after 2 o'clock 

until 4 o'clock in the afternoon, the temperature readings 

decreased at a slower rate. 

 

 

Figure 8 : Temperature difference in the car cabin 
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V. CONCLUSION  

As a conclusion, the portable car cooling system was 

successfully developed and it is functioning very well. The 

main objective of the research is to propose a cooling system 

that able to control and maintain temperature inside the car at 

the range of 25 to 30 when parked under very hot condition. 

The results of testing shows that the vehicle's owner whom 

using this product capable to maintain the cabin car 

temperature approaching room temperature. Besides that, the 

developed portable car cooling system is in a medium size and 

the design is suitable for all type of vehicles in Malaysia. It 

was proved that this system has good features, high 

performance with simple and effective way in reducing the 

car's cabin temperature.      
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