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ABSTRACT 

 

 

 

The reduction in energy usage is proven able to minimize the carbon dioxide 

emission. Therefore, by promoting energy efficiency at Rest and Service areas 

(RSAs) along the highway is able to decreasing the carbon dioxide emission. This 

study aims to compare the energy consumption of the RSA that utilized HVAC and 

non-HVAC. Thus, the study extends to determine the potential retrofitting of RSAs 

that responsive to energy reduction. Data collection conducted at the RSA in Johor 

Region. It found that energy consumption at Machap Northbound RSA was found 

very high compared to the other RSAs in Johor Region that not utilized full HVAC. 

It was proven that the usage of full HVAC system increasing the energy consumption 

at the RSA. Simultaneously, the carbon emission is also directional proportion to the 

energy consumption at the RSAs. Some retrofitting could be applied for energy 

efficiency in order to support the overall energy reduction at the RSAs. In 

conclusion, energy efficient RSAs can be achieved by promoting good energy 

management, applying best energy saving appliance and implementing passive 

design strategy. 
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ABSTRAK 

 

 

 

Pengurangan penggunaan tenaga letrik terbukti dapat mengurangkan 

pembebasan gas karbon dioksida. Maka, dengan menggalakkan penggunaan tenaga 

letrik secara efisien di kawasan Rehat & Rawat (R&R) di sepanjang lebuh raya dapat 

mengurangkan pembebasan gas karbon dioksida. Kajian ini bertujuan untuk 

membandingkan penggunaan tenaga letrik di kawasan R&R yang menggunakan 

penghawa dingin (HVAC) dan yang tidak menggunakan penghawa dingin (non-

HVAC). Sehubungan dengan itu, potensi penambahbaikan yang berpotensi untuk 

kawasan R&R yang lebih responsif kepada pengurangan tenaga letrik telah 

dikenalpasti. Pengumpulan data dijalankan di kawasan R&R Lebuhraya PLUS di 

bahagian Johor sahaja. Didapati penggunaan tenaga letrik di kawasan R&R Machap 

Utara agak tinggi berbanding kawasan R&R (bahagian Johor) yang tidak 

menggunakan penghawa dingin. Ini membuktikan penggunaan sistem penghawa 

dingin di kawasan R&R akan meningkatkan penggunaan tenaga untuk sesebuah 

bangunan. Maka, kadar pembebasan gas karbon dioksida juga meningkat naik, ia 

berkadar langsung dengan pengunaan tenaga letrik di kawasan R&R. Usaha untuk 

penambahbaikan penggunaan tenaga letrik yang lebih efisien dalam membantu 

mengurangkan pengunaan tenaga letrik secara menyeluruh di kawasan R&R patut 

dilaksanakan. Secara keseluruhannya, dapat disimpulkan bahawa penggunaan tenaga 

letrik yang efisien di kawasan R&R boleh dicapai melalui penggunaan pengurusan 

tenaga letrik yang baik, penggunaan alatan letrik yang jimat tenaga dan 

menggunakan strategi rekabentuk pasif. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

This topic discusses in detail the important part in conducting a research; for 

example, problem statements, aims and objectives, scope to be covered and the 

research methodology.  The rationale of the selection of the study area also been 

emphasized. 

 

 

 

 

1.1 Introduction  

 

 

Rest and Service Areas or also known as the RSAs or R&R are the well 

maintained facilities that provided for traveler a stop point during their long distance 

trip (refer Figure 1.1).  For the comfortable and safety purpose, RSAs usually located 

every 80 to100 kilometers.  RSA helps the visitor to refresh and resting themselves 

especially for those who travel for a long distance.  Therefore, it is a must for this 

place to be able evoking the sense of comfortable as well as security.  One of the best 

ways to generate this feeling is by enhancing the environment.  The provisions of the 

RSAs are very helping especially in reducing accident rate and other problems on the 

highway.  Normally, RSAs in Malaysia offering several basic needs for the visitors 
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such as children's playground, petrol stations, 'surau', auto-teller machines (ATM), 

‘wakaf’ (rest shelters), public telephones and air-conditioned restaurants.  Overall, 

there are 24 RSAs on the PLUS Expressways.  There are located at Gelang Patah, 

Machap, Pagoh, Ayer Keroh, Mambau, Seremban, Dengkil, Rawang, Tapah, Sungai 

Perak, Gunung Semanggol, and Gurun. The RSAs can be found at both Northbound 

and Southbound. 
 

 

 

Figure 1.1 Rest and Service Area (RSA) 

 

 

The energy efficient of existing building can be achieved by retrofit; for 

example, installing low maintenance and cost-effective product.  Some products and 

services might in initial be more expensive, but the savings over time are compelling.  

In general, energy efficiency is the goal of efforts to reduce the amount of energy 

required to provide comfortable indoor climate.  Operational energy reduction can 

easily be implemented.  A proper design of the building is the starting point for green 

building.  A high performance building’s design will be able to reduce the energy 
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consumption via the good natural ventilation strategy and quality of day lighting.  In 

addition, the soft-landscape will enhance the green environment of the RSAs by 

cooling the surrounding.  The native landscape is perfectly adaptable to the local 

environment and therefore needs no irrigation or fertilizer.  This can minimize the 

maintenance cost and solved multiple problems. 

 

The concentration of the energy supply on fossil fuels has a drastic effect on 

the ecosystems and the overall environment.  The use of fossil energy sources had led 

to a rapid rise in the emission of carbon dioxide and other greenhouse gases into the 

atmosphere.  Estimated that ‘at present urban agglomerations accounts account for up 

to seventy per cent of all carbon dioxide emission worldwide’ (Scheer, 2002).  This 

study will explore the ways in which the building design can drastically impact the 

consumable energy including improvement on the comfortable aspect.  Besides that, 

the use of natural landscape as the shade, cooling effect and to beautify the site also 

will become one of the main purposes for this study.  

 

 

 

 

1.2 Problem Statement 

 

 

The main target for RSAs provision is to provide a better place for traveler to 

relax and refreshing themselves.  However, it is a disregard when these good turn 

will give negative side effect to the surrounding environment.  For example, the 

numbers of air conditioner installed in the RSAs may comfort the visitor; however, it 

will release the carbon dioxide (CO2) that will contribute to the global warming.  It is 

better if a win-win situation can be introduced.  

 

In addition, the rest and service areas have to be more attractive in term of the 

landscape.  It is because a relaxing area should be a pleasant place to be.  In spite of 

this, there are a lot of the problems related to the landscape at the RSAs.  It is 

disappointing because no action taken to solve the problems. 
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In this study, there are several problem statements highlighted include: 

i. Lighting and air ventilation are depends on electrical appliance that 

used energy. 

ii. The indoor air is too depending on the electrical energy increasing the 

energy consumption at the RSAs. 

iii. Natural air ventilation for the building is not working very well and 

contributes to the increase in the energy consumption.  

iv. Waste of electrical energy is frequently occurred because sometime it 

caters only for a few users. 

v. Landscape materials are not well response to shade the RSAs, 

therefore more energy needed to cooling the building 

 

 

 

 

1.3 Research Aim 

 

 

This study aims to determine the potential retrofitting of RSAs that 

responsive to energy reduction by comparing the usage of energy in RSA of full 

HVAC and non-responsive. 

 

 

 

 

1.4 Research Objectives 

 

 

This study achieves the following objectives concern due to the importance of 

energy efficiency in building.  The objectives are as follow: 

 

 

i. To identify current energy usage at the RSAs. 

ii. To identify causes lead to energy wastage. 
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iii. To identify potential retrofit to reduce energy consumption for RSAs. 

iv. To estimate consumption of energy and carbon emission of RSAs. 

v. To propose action in order to retrofit the existing RSA. 

 

 

 

 

1.5 Scope of Study  

 

 

There are four scopes in this study.  There are listed as below: 

 

 

i. The study focused only on the estimation of energy consumption for 

RSAs. 

ii. This study only deals with the existing RSA and the potential retrofit 

process. 

iii. The RSAs that been taken into account are the RSAs at PLUS 

Highway in Johor Region. 

iv. The study compared the RSAs with full HVAC system and non-

HVAC system. 

 

 

 

 

1.6 Brief Research Methodology 

 

 

This study was conducted at selected RSAs on the PLUS Expressway.  

Research methodology explains the stages in conducting the research.  The detail 

research methodology is explained in Chapter 3.  The research stages cover: 
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1.6.1 Preliminary Stage of Study 

 

 

At this stage, a critical discussion and reading on the energy efficiency and 

energy reduction been done. 

 

 

1.6.2 Data Collection and Analysis 

 

 

Data were collected through questionnaire and also from observation.  The 

data collection is divided into two phases.  The first phase is conducted on RSAs’ 

user from different background.  Whilst, the second phase survey is conducted via 

email that been synchronize by the PLUS Expressway officer. 

 

The main purpose is to know the users perspective on the causes that lead to 

energy wastage and potential retrofit in target to reduce energy consumption for the 

RSAs.  The second phase survey is focusing on the professional group, it is 

conducted in order to know their point of view on actions to retrofit the existing 

RSAs been considered in line with the users response.  

 

 

1.6.3 Conclusion Stage 

 

 

Based on the data from the analysis, some recommendation has been made 

for the further action.  The recommendations are discussed in Chapter 5. 
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1.7 Expected Findings 

 

 

At the end of this study, several results are expected and hope will benefit for 

the future use.  The study is expected to meet the objectives: 

 

i. The RSAs are able to apply green technology idea to support the 

overall energy reduction initiative. 

ii. Being able to highlight the potential of the existing RSAs in reducing 

the energy consumption especially after applying the green building 

concept. 

iii. The landscape will use the native and soft landscape as the core 

landscape at the RSAs. 

 

 

 

 

1.8 Significant of the Study 

 

 

This study is important in order to promote the greening of the existing 

building in Malaysia especially in term of energy efficiency.  Furthermore, the study 

can lead to a sustainable environment and promise a better living for the future 

generation.  

 

 




