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ABSTRACT

A Tesla coil is a type of resonant transformer circuit invented by Nikola Tesla around 1891.
It is used to produce high voltage, low current and high frequency. This project focuses in
innovating the design and constructs a small scale Tesla coil which produces a high voltage
but low current and produce high frequency. It is important to increase students knowledge
on how to generate a large force from small entry. The TeslaMap Version 6.2 software was
used to design the parameters. There are five basic components of Tesla coil such as the
power supply, primary capacitor, primary coil, secondary coil and top load. By using
TeslaMap Version 6.2, it is ease in reducing time to calculate all the parameters of this
Tesla coil. In addition, spark gap is used as a switch in Tesla coil. The switch allows the
primary capacitor circuit capacitance to charge and discharge. There are five basic
fundamental design parameters that need to be determined, which are output characteristic
of high voltage transformer, size and dimension of primary coil, secondary coil, top load
and size of primary capacitor. However, the expected result of this project to design and

produce the high voltage from low input voltage could be achieved at last.



TABLE OF CONTENTS

Table of Contents

DECLARATION ..ttt tininee s ensiiesteses e ssstes e s s s ab s e e e ssbna e s sssbbnassssssnssesssnsstsesssntesssssnssensssssnsrnessssssssnnensen i
Y30 1 O N ii
ACKNOWLEDGEMENT ....ooiiitiiitiiittiinteinetensattesnse st ssssess e e sssas e s ae s s sas s s ae s st e sssanesennsassnnessnnesssanssssanssn iii
4N 1o I 24V T iv
LIST OF SYMBOLS OF ABBREVIATIONS ......couruiiiiiirnsinciitssnssscsisssssssssssssssssssssssssssssssssssssssssssssssens viii
CHAPTER 1 INTRODUCTION ........ccoivimmiicnnniiensantsecsssstseensanestenseststsssssssssessastassssesacnsassesasssasensacsens 1
1.1 Background Of STUAY .....cceecueeireeeieeieeeeeet et eeeee e ste et ee et se st et ee et s ss s e s e seesaessesssassenns 1
1.2 Problem Statement ...ttt 1
1.3 Project ODJECIVE......couiieiiiteeeteee ettt sttt s 1
1.4 SCOPE Of PrOJECT ....eeeeeeeeeieeeeeeeteeeeete et etee st st st et e e s s et e s e ae st st st et saesssesseaesasnsassesnensnsans 1
1.5 OULHING TRESIS «...veeueeieieeeeeteeet et et e st et s e st e e st et et s s saees st st s e saesae st et s e e st ssssasnansnas 2
CHAPTER 2 LITERATURE REVIEW ..........o ettt stees e st stsses e s snss e sesnsse et s e e e smsnsnsanean 5
D28 N 1) € o Te (1o (o 4 IR 6
2.2 NIKOIA TESIA .ttt ettt et st s st s e b et ebesnsenaas 6
2.3 Theory Of TESIA COil..ccciieeieieeireeeeetrtee ettt st et e e st e st st e ae s see s e s ses e e saa st s seessassaaaas 7
2.4 Components Of TeSIA COil ...cc.ciiiiieieie ettt st s e et e e e s e s e neenas 8
2.4.1 High VoItage POWET SUPPIY ....cceeiiiiiieeeeeteeerie ettt st e st eeseesaesne s seesae e 8

PR30 o 10 F=T VA6 ToT- Lol | {o ] RN 9

2.4.3 PrimAny €Ol ettt ettt et e et e ee ettt s st nee s e aneane 10

2.4.4 SeCONAANY COll..ueieeeeerireieeeeeeeerreee st eeesseee st eeee et s e sae st et e e e st e s e sae st esaseseesessesassas 12
SRR R oF- 1 QY C -1 « T RSO SRRRRPRN 13
2.4.6 TOP LOA.. .ottt et e st e et e s st e s e e s seseeesssesseessnesasassnssssassnsasanssnes 14
CHAPTER 3 METHODOLOGY .....c.ciieirierieeteeeerscsseneesseeenesseesaseesassenesstessesstsssnsensasssssessenssssassasassasasasn 15
BLL FIOW CRAlt ...ttt st et et st et s me st et st sms e s e et st e mt et e nesaneenesane 16
3.2 DeSigN Of TESIA COil..cnneiieiirieeeeete ettt ettt et e et e see s e se e s e e s s e e ae e aesnassnasneasn 17
3.2.1 High VORAZE POWET SUPPIY....eireieeirteeeteeteecteceeeteeseeeseeseesssessse s seesssessseessessssennns 18



CHAPTER 1

INTRODUCTION

1.1 BACKGROUND OF STUDY

The electrical energy is important in the world. With the electrical energy, people
easy to do their work and life. Tesla coil is a type of resonant transformer circuit invented
by Nikola Tesla [1]. Tesla coil has been used to conduct innovative experiments in x-ray,
electrical lightning, and wireless energy transfer for electrical power transmission,

industries and also for educational purposes [2].

This research is about producing high voltage from low voltage and high frequency
but low current. The basic parts to design Tesla coil is power supply, primary capacitance,
secondary coil, top load and primary coil [3]. Tesla coil consists of basic components which
are transformer, capacitor, resistor, coil, semiconductor and some additional part as a safety

for this project [4].
Tesla coil will be designed and constructed to determine the electrical discharge

that occurs. Using the TeslaMap program, it will reduce the time to calculate and design

the parameters of the Tesla coil.

2|





