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ABSTRACT

Indoor air quality is one of the major problems needs to be address within the building
design it is far more complex issue than other environmental challenges. Bad indoor
air quality (IAQ) may affect human health and cause many health problems especially
for young people due to weakness of their organs and it will be a more critical issue
after a long period of time. The objective of this research is to determine the mass
concentration level of airborne particles that affect the indoor and outdoor of the
schools and to measure the level of airborne particles within the guidelines and
standards of IAQ in Malaysia and other Asian countries. To know the impact
associated with air borne particles among children learn in school. This research cover
it by several stapes of primary data collection (case study, site survey, interview and
questionnaire survey) and other sources such as literature review. The school selected
for the case study is the International Islamic School of Malaysia in the Gombak area.
The result shows that the mass concentration on level of airborne particles within the
area of the school has exceed the permission limit of 0.15 mg /m3 by the Code of
practice for 2005 by Department of Safety and Health (DOSH), Malaysia and more
than the standard stated by The Department of Environmental (DOE) . After eight
hours of sampling This research finds the total average ratio of respirable divide to
inhalable airborne particulates for outdoor ratio is 0.848 (traffic light ) and for 0.696
(school canteen and for indoor ratio is 0.409 ( Biological lab ) and 0.751 for ( Class
Arif 1) . This is due to regular traffic in the school area and that because it is near to
the main road and so close to open area of the school canteen. This could bring
symptoms and other health problems during traffic between 9 am and 10 am. This is
because of the proximity of the highway to the school building and that will increase
the percentage and average of mass concentration in theschool environment. Due to
that it is highly recommended to implement the Malaysian standard and guidelines for
indoor and outdoor air quality in order to avoid the high risk of Air borne particles.
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CHAPTER ONE

INTRODUCTION

1.1 INTRODUCTION
With rapid development of the economy and a booming population growth, an
enormous amount of resources such as energy, water, and food are is required in
contemporary societies in order to build a various activities of man. Consequently,
various kinds of pollution have been produced amongst them, air pollution has caused
major concern across the globe due to its ubiquitous nature, including the damages itis
causing to the environment capable of causing potential health risk to humans. Although
The concern has been raised regarding the emission of air pollutants from
anthropogenic sources, the societies mankind dwell hitherto relies heavily on fossil
fuels for various applications such as electricity generation, transportation, industrial
and domestic heating (Wallace, 2013).

The aforementioned activities have no doubt culminated into a deterioration of
the air quality, particularly in developing countries. The air pollution has become a
public concern issue in modern metropolises. Numerous studies in physics, chemistry,
geography, and other relevant areas have been conducted to investigate the cause and
seriousness of air pollution problems (Figler, 2015). Likewise, the issue of indoor and
outdoor air pollution has also piqued the interest of many scientists and engineers as
people spend most of their time (>80%) indoors (Horvath, 2015). Although the time
people spend indoors with varies season and other factors such as age , gender, type of
work, health conditions of inhabitants, and so on, it is no gain saying that good air quality

can safeguard the health of the occupants and increase the productivity of workers.



Apparently, indoor air quality ought to be better than outdoor air quality due to the
shielding effect of buildings and possible installation of ventilation and possible
installation of ventilation and air cleaning devices (Delling, 2016),

However, for those combined indoor and outdoor air quality studies in literature,
more than 2/3 have found indoor air pollutant concentration to be higher than its outdoor
counterpart (Formignani, 2013). This indicates the importance of conducting more
studies in order to enhance our understanding regarding to this problems including the
associated remedial measures that would be suitable to combat air pollution. Besides,
the number of publications related to indoor air pollution has increased tremendously
in recent decades. Many of such studies have confirmed that indoor air quality is highly
affected than out door air quality. Therefore, in order to solve air pollution problems,
both indoor and outdoor environment should be considered simultaneously. In this
paper, various issues relating to indoor outdoor air quality including how they are
affected by the outdoor air quality in urban environment shall be discussed (Berico,
2013).

In addition to the above, it is to mention that with the continual improvement in
mankind’s quality of life indoor and outdoor air quality has become an important area
of concern in the twenty-first century. Indoor air quality is affected by many factors
including the type and running conditions of indoor pollution sources, ventilation
conditions, as well as indoor activities. Studies have revealed that the outdoor
environment is also an important factor that cannot be neglected than indoor air quality
studies. In this study, both indoor and outdoor air pollution relationships obtained from
different studies are discussed in order to identify the key factors affecting the indoor

air quality (Sexton, 2013).



1.2 STATEMENT OF THE RESEARCH PROBLEM

A nearby roadway is capable of putting household inhabitants or schools student health
at risk because of conditions such as lack of thermal comfort, dampness and mold,
indoor air pollution, infestations, school safety, noise, accessibility including other
factors all of which can impact on health adversely such, air pollution remains a major
investigation field implemented to improve health and public environmental he
(Deguen ,2014). Again here, a complete investigation of how environmental risk factors
operate in the reality of the social environment has not been reached, and would be very
informative especially for designing effective policy responses (World Health
Organization, 2010).

Additionally, the airborne particles concentration level at school near to the
main road is credibly high, many study stated that the contrasts in the exposure of
environmental nuisances are greater among children than among adults. However,
many schools in addition to the international Islamic school Gombak Malaysia are
generally located near major roads and this will lead to health risks from the elevated
air borne particulates near the high way and traffic roadways where in many schools
are situated. These are capable of causing a health risks in addition to the unfavorable
environmental impact caused by airborne particulates into the indoor and outdoor
environment. Furthermore, research continues to show that air pollution, or airborne
particulates particularly from auto emissions, has profound negative effects on health.
Such impacts are unequally distributed among local populations, largely based on
nearness to major roadways (Grieken, 2013). The aforesaid is hinged tenaciously on the
fact that, air born particles and pollution are severe based on proximity to source.
Additionally, line-source pollution, is one of the most overlooked health threats in

Malaysia because policy makers and regulators in this domain have done very little to



protect susceptible populations, including children, from the dangers of nearness air
borne particles sources. Undoubtedly, this disproportionate lack of urgency concerning
the health impacts of air pollution is attributable to its hidden and delayed impact
(Richards, 2013). The health impacts of air pollution on general populations are certain,
individual diagnoses of disease rarely identify air pollution as the cause.

Furthermore, air pollution's effect data are equivalents with results for
particulate matter and respiratory infant mortality are fairly consistent and further
supported by the strong and well established link between particles and adult mortality.
This studies nevertheless have not been able to identify the specific components of
particulate matter, nor elucidate the mechanism by which these pollutants affect health
in children and infants, which may be different from adults and that is exactly what this

study intends to investigate by way of empirical research (Szabo, 2013).

1.3 PURPOSE OF THE STUDY

The primary purpose of this study is to investigate airborne particles in a bid to
understand the environmental impact on indoor and outdoor environment of
International Islamic School Malaysia. The overall objective of this study is
comprehensively investigate indoor and outdoor particulates characteristics, with a
central focus on fine particulates and the relationship between indoor and outdoor
particulates. The intent of this investigation and to determine the exposure assessment
of airborne particulates of indoor and outdoor sources. Therefore there is strong links
and dynamics all of which will push more in to advancing knowledge related to exposure
assessment and improving of indoor and outdoor environment of the school afore

mentioned.



1.4 RESEARCH AIM

School buildings may be subjected nearly to the same level of risk due to penetration of
airborne particulates from Outdoor to indoor environment. The aim of the study are to
determine the exposure assessment of airborne particulates of indoor and outdoor of
international Islamic school of Gomback ,and knowing the ratio of the exposure

towards the International Islamic School student and other member of the school.

1.5 THE OBJECTIVES
This study aims to achieve the following objectives:
I.  To measure data of indoor and outdoor particulates concentration levels
and size of airborne particulates distributions characteristics.
ii. To investigate and interpret the relationship between indoor and outdoor
airborne particulates characteristics in the international Islamic school
Gombak Malaysia.
iii. To compare the level of airborne particulates with the existing guidelines
of Malaysian and Asian standard

iv. To investigate indoor and outdoor particle source characteristics.

1.6 SIGNIFICANCE OF RESEARCH

Investigating the impact of environmental airborne particles in indoor and outdoor for
international Islamic high school in Malaysia is essential because the issue of exposure
and health issue related to ambient air quality is complex hence it calls for appraisal,
additionally, this study is important because children are more vulnerable than adults
to environmental hazards. This is due to a range of factors, including different and

unique exposures such as exploratory behavior and increased energy, water and air



intake, developmental physiology and a lower awareness of risk thereby leading to less
control over the environment. While patterns vary between and within countries, the
overall evidence shows that children schooling or living in adverse social circumstances
suffer more from multiple and cumulative exposures and are more susceptible to a
variety of environmental toxicants (Hirtle, 2011).

Thus, with a particular focus on sub micrometer particles and the relationship
between indoor and outdoor particulates matter, findings from this study will enable the
researcher to make recommendations to urban planning policy makers and the
authorities of the International Islamic School Malaysia regarding how to prevent
outdoor and indoor particulates sources, from adversely affecting the health of the
students of the school. In addition, findings from this study shall also fill in the existing
gap in the literature and the theories to be employed in this study thereby advancing
knowledge related to exposure assessment and improving indoor air quality. These
objective shall be achieved via policies aimed to have new system able to reducing air
pollution within the vicinity of the school (Katragkou, 2011).

In addition to that, airborne particulates is become one of the major problems
facing the entire glob causing a substantial damage to the human health system. This
environmental issue raising industrial development around the world is considered as
the key elements contributing to the level of airborne concentration or percentage in to
our atmosphere beside the other elements such as emission from factories cars and other
chemical and mechanical equipment. Furthermore, the technical ways of cleaning and
painting besides repainting this method are become source of income for many people
(Banks, 2015).This aerosol particles are playing a major for changing the chemical
characterization of our atmospheric system Recently, many attention has been raised

regarding to air quality purpose and the relationship between this particles .



