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ABSTRACT 

 

This paper presents a device that can generate electricity by using heat. Thermoelectric 

module is used as a mechanism to convert heat into electricity. In order to produce a useable 

output power, a step-up circuit was constructed and implemented together with the module. 

A small and portable power generation device was successfully designed that can generate 

voltage up to 5.6V with efficiency of 70%. The performance of the device had been 

analyzed by manipulating the temperature difference between the two sides of 

thermoelectric module. I-V curve was also obtained and it shows that the maximum 

performance of the device can be achieved when the voltage and current is at its medium 

level. The device can be used to power up almost any electronic devices which require 5V 

operating voltage; microcontroller, sensor, smartphone-charger, LED and etc. 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1  PROJECT BACKGROUND  

   

In 1820, a scientist by the name of Thomas Seebeck discovered Seebeck effect. The 

discovery was made when he mistakenly connected two parts of semiconductor material 

which then disturbed a compass magnet nearby. This phenomenon initially described by 

Seebeck as something related to earth’s magnetic field. However, not long after that he 

realized that an electrical current was actually induced by thermoelectric force and trigger 

the magnet. This phenomenon is critical in history of science because it proves that 

temperature difference in between two conducting material can produce a potential 

difference thus able to drive an electrical current if a resistive load is connected to it [1].  

 

The reverse mechanism of Seebeck effect was discovered by Jean Peltier. He found out that 

when two dissimilar metals were conducting an electrical current, either hot or cold 

temperature is produced. The discovery promotes the application of thermoelectric material 

in refrigeration areas.  
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