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ABSTRACT

Temperature changes in the interior of a car may be influenced by changes in the climate.
This may also affect the performance of the air conditioning system in car. This research
aims to explore the temperature of the inside of an automobile in various locations around
Malaysia by employing the On-Road Testing method. The process for this research began
with design an on-road testing method to determine the car interior ambient temperature at
diffent location. The location of the present work is divided by three categories, that is city,
metropolitan city and highway. The experimental investigation is conducted through on-road
testing in three different time which is morning, afternoon, and evening for every location
except highway. The data analysis is presented in the form of a two-dimensional line graph
that allows for comparison of temperature values across time and place. The study of the
ambient indoor temperature is investigated to predict the right value to be set in car climate
control system since the different surrounding temperature have an affect towards the
performance of the car air conditioning system. The data can then be used as a guideline for
drivers to utilise the proper AC system setting for most types of cars with climate control
settings in every regions of Malaysia.



ABSTRAK

Perubahan suhu dalam bahagian dalam kereta mungkin dipengaruhi oleh perubahan iklim.
Ini juga boleh menjejaskan prestasi sistem penghawa dingin dalam kereta. Penyelidikan ini
bertujuan untuk meneroka suhu bahagian dalam kereta di pelbagai lokasi di seluruh
Malaysia dengan menggunakan kaedah Ujian Atas Jalan Raya. Proses untuk penyelidikan
ini dimulakan dengan mereka bentuk kaedah ujian atas jalan untuk menentukan suhu
persekitaran dalaman kereta di lokasi yang berbeza. Lokasi kerja sekarang dibahagikan
kepada tiga kategori, iaitu bandar, bandar metropolitan dan lebuh raya. Penyiasatan
eksperimen dijalankan melalui ujian atas jalan dalam tiga waktu berbeza iaitu pagi, petang
dan petang bagi setiap lokasi kecuali lebuh raya. Analisis data dipersembahkan dalam
bentuk graf garis dua dimensi yang membolehkan perbandingan nilai suhu merentas masa
dan tempat. Kajian suhu dalaman ambien disiasat untuk meramalkan nilai yang sesuai untuk
ditetapkan dalam sistem kawalan iklim kereta memandangkan suhu sekeliling yang berbeza
memberi kesan terhadap prestasi sistem penghawa dingin kereta. Data tersebut
kemudiannya boleh digunakan sebagai garis panduan untuk pemandu menggunakan
tetapan sistem AC yang betul untuk kebanyakan jenis kereta dengan tetapan kawalan iklim
di setiap wilayah di Malaysia.
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CHAPTER 1

INTRODUCTION

1.1 Overview

Climate change is the most serious threat to the environment and mankind facing us in the
twenty-first century. Climate change refers to the fact that the yearly temperature of the
planet has fluctuated by several degrees Celsius up and down during the past one million
years. Warming tendencies have been observed in most areas, including Malaysia, during
the past 30 to 50 years, according to temperature data. Extreme weather events such as
droughts, storms, and floods may become more frequent and intense as a result of climate
change, according to some scientists. The ramifications of global climate change are
numerous and diverse (Haliza, 2009). Climate Change can be defined as changes in the state
of a climate that can be identified (for example, using statistical tests) by changes in the mean
and/or variability of its properties, and that persists for an extended period, typically decades

or longer, as opposed to natural variability (IPCC, 2007).

According to the United Nations Framework Convention on Climate Change (1992), climate
changes are defined as any change in climate that can be attributed directly or indirectly to
human activity that alters the composition of the global atmosphere, in addition to natural
climate variability observed over comparable periods (Haliza,2018). Malaysia has witnessed
warming and rainfall abnormalities, notably in the previous two decades, and as a result, the

country has received a great deal of interest in the study of climate trends and their
1



consequences. Several regions in Malaysia have had their historical annual mean daily
temperatures as well as their historical annual precipitation measured and analyzed
(Sammathuria and Ling, 2009). In addition, models of temperature and rainfall anomalies
were included in the research. Malaysia is a tropical country with daytime temperatures that

reach extreme highs of 40°C.

Car owners in Malaysia require an air conditioning system in their vehicles since the weather
is hot and humid throughout the year. The thermostat level (temperature knob setting)
position is adjusted by the passenger in order to manage the temperature of the cold air
delivered to the cabin. The air conditioning system in a car is quite important for keeping the
passengers and the driver cool during the whole driving session. The purpose of the air
conditioning system in a car is to provide comfort for the driver and passengers. The air
conditioning system will produce a comfortable atmosphere by regulating the temperature

and humidity levels in the air (Shah, 2006).

Many fatalities have been reported in the last several years as a result of interior automobile
heat, according to the latest statistics. When a car is parked in direct sunlight and the
temperature in the cabin becomes too high, it might cause serious problems. The trapped and
stored heat causes the temperature inside an automobile to rise to as high as 36°C degrees
and even 50°C (Mansor et al., 2014). Many academics believe that when a car is parked in
indirect sunlight, the heat generated in the cabin may reach temperatures of up to 80°C in the
inside (Al-Kayiem et al., 2010). It is common for drivers to suffer an unpleasant sensation
in the first ten minutes after getting into a car that has been sitting in the sun for an extended

amount of time (Grundstein et al., 2010). Consequently, drivers must operate an air
2



conditioner at maximum capacity in order to minimize the high temperature and preserve

comfort in the car interior (Grundstein et al., 2009).

1.2  Research Background

Climate change, a major environmental concern of the twenty-first century, has been
recognized as one of the most significant topics of the modern era. As a result of this
predicament, Malaysian drivers are required to have an air conditioning system installed in
their vehicles due to the high temperatures and humidity that prevail throughout the country
year-round. The performance of an air conditioning system while being tested on the road is
the subject of this investigation. The experiment will be carried out by collecting data on the
temperature of the automobile cabin at several different locations throughout Malaysia. This
experiment will be carried out three times at the same location, once in the morning, once in
the afternoon, and once in the evening, with each session involving a different group of

participants.

1.3 Aim

This research aims to explore the temperature of the inside of an automobile in various
locations around Malaysia by employing the On-Road Testing technique. Experiments for
this research will be conducted at a variety of times and locations with the temperature in
the automobile as the primary focus of the investigation. Throughout the day, the
temperature changes, being hot in the afternoon and cool at night. Based on the data
collected, the present research can identify the thermostat level (temperature knob setting)

of the vehicles in specific places.



1.4 Objective

The objectives of this research are as follows:

a) To design an on-road experimental techniques that determine the car interior ambient
temperature based on pre-setting climate control conditions.

b) To collect the temperature of the interior car at specific times, which include
morning, afternoon, and evening at different locations that is cities, metropolitan
cities and highway.

c) To analyze the collected ambient temperature that was influence by the interior car

temperature.

1.5  Scope of Research

The investigation of the present work was carried out by utilizing an on-road testing method
to determine the temperature of the inside of the car. This experiment is carried out by
traveling to several locations in Malaysia which the location that will be highlighted in
Chapter 3. This investigation is carried out by employing the same type of car to demonstrate
the differences in interior temperature at different locations. Through the use of the same
amount of air conditioning between different areas at the same time, the information required

were obtained.



1.6 Organisation of Thesis

The remainder of this thesis is compromised of four further chapter as summarised below.

Chapter 2: A review of literature relevant to the present study about performance of car air
conditioning, climate change in Malaysia, and ambient outdoor and interior temperature of

car.

Chapter 3: The new methodology, proposed through the approach for discussing the
processes involed in this research will be explained. The process for this research began with

design an on-road testing method to determine the car interior ambient temperature.

Chapter 4: The temperature of interior car is collected through experiment that has been
design in methodology. The data analysis is present as two-dimensional line graph to
compare the temperature between times and location. Moreover, the bar graph is present to

shows the reading between sensor.

Chapter 5: Conclusions are drawn from the overall findings of the research along with

recommendation for future work.



