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ABSTRACT 

This study is conducted to analyse the voltage generation and thermal distribution 

from road pavement based on thermoelectric technology. The characteristics of 

temperature difference between the pavement and ambient air, as well as the 

temperature gradient within road surface will be also investigated by collecting data 

on-site in different conditions; different weather conditions, different vehicle loads 

and gases released from the exhaust of the vehicle. The analysis of these behaviours 

is made possible by developing a set of road thermoelectric generator system. This 

road thermoelectric generator system can generate electricity when there is 

temperature difference between the pavement and ambient air. Instead of that, 

difference types of thermoelectric generators (TEGs) are also used to investigate the 

temperature difference. Apart from that, the low efficiency of power generation in 

thermoelectric generator which relies on the temperature gradients within pavement 

structure also will be improved in this study. In this study, car had the highest output 

voltage than motorcycle which is 1.3 V, 1 V and 0.0065 V in windy, cloudy and sunny 

day respectively. 
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ABSTRAK 

Kajian ini dijalankan untuk menganalisis pembentukan voltan dan pengagihan haba 

dari turapan jalan berdasarkan teknologi termoelektrik. Ciri-ciri perbezaan suhu antara 

turapan dan udara ambien, serta kecerunan suhu dalam permukaan jalan juga akan 

disiasat dengan mengumpul data di lokasi dalam keadaan yang berbeza; keadaan 

cuaca yang berbeza, beban kenderaan yang berbeza dan gas yang dikeluarkan dari 

ekzos kenderaan. Analisis tingkah laku ini dimungkinkan dengan membangun satu set 

sistem penjana thermoelectric jalan. Sistem penjana termoelektrik jalan ini boleh 

menjana elektrik apabila terdapat perbezaan suhu antara turapan dan udara ambien. 

Daripada itu, perbezaan jenis penjana termoelektrik (TEG) juga digunakan untuk 

menyiasat perbezaan suhu. Selain itu, kecekapan rendah penjanaan kuasa dalam 

penjana termoelektrik yang bergantung kepada kecerunan suhu dalam struktur 

perkerapan juga akan dipertingkatkan dalam kajian ini. Dalam kajian ini, kereta 

mempunyai voltan keluaran tertinggi daripada motosikal iaitu 1.3 V, 1 V dan 0.0065 

V bagi setiap waktu berangin, mendung dan panas. 
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CHAPTER 1  

INTRODUCTION 

This chapter shall explain in details regarding this study as well as the root factors 

of why it is conducted. Besides that, all the scope of works and general methodologies 

taken toward completing this study are also explained briefly in this chapter. 

 

1.1 Introduction 

        Energy harvesting is the process in which energy is captured from a system’s 

environment and exploit the unused and deplete them. Then, they will change into 

useable electric power. Kinetic energy, solar, wind or strain are the example of energy 

that can be exploited. Moreover, some of the major sources that have a higher 

possibility for being harvested are thermal energy due to temperature gradient and 



18 

 

 

ambient air. So, asphalt pavement is one of the naturally occurring energy source. This 

is because asphalt pavement has received a lot of daily solar radiation and 

continuously exposed to vehicle loads. Then, this solar energy will dissipate as thermal 

energy in the inner structure of the pavement as well as the vehicle loads.  

   Specific technologies that can be used to extract energy from both of them and 

transformed them into electrical energy. Hence, thermoelectric generators (TEGs) are 

used to convert thermal energy to electricity. A set of road thermoelectric generator 

system is developed in order to evaluate the voltage generation and thermal 

distribution of road pavement. From, a previous study, it is found that the output 

voltage generated during hot day is higher than the output voltage generated during 

the cold day. So, the study is proven again and other conditions also will be 

investigated to achieve the objectives of this study. 

  Next, three sets of TEGs and heatsink are used to carried out this study. The 

characteristic of temperature difference between the pavement and ambient air as well 

as the temperature gradient within road surface are analysed by applying different 

conditions and ran through different time in a same day. Apart from that, the low 

efficiency of power generation in thermoelectric generator which relies on the 

temperature gradients within pavement structure also will be improved in this study. 

1.2 Problem Statement 

         Nowadays, energy harvesting from road pavement has become a research 

hotspot. Besides, road surfaces have been continuously exposed to two phenomena 

such as solar radiation and vehicle loads. It is possible to extract energy from both of 

these by using specific technologies that can be transformed into electrical energy. 


