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Gasoline Direct Injection 

ABSTRACT 

Recently, a new system that is directly injected fuel into the cylinder of a 

spark ignition engine is widely applied to automotive engine in many countries. 

Although the multi-point fuel injection (MPI) system is very popular to automotive 

manufacturer before, this system is seems to be replaced by a system that directly 

injecting the fuel into the cylinder, which is called the Gasoline Direct Injection. 

With conventional MPI system, there are several disadvantages such as lower fuel 

efficiency, lower power output, higher level of Carbon Dioxide (CO2) and Nitrogen 

Oxide (NOx). 

In GDI system, the fuel efficiency and power output is higher compare to 

conventional system. The level of emissions such as Carbon Dioxide and Nitrogen 

Oxide are relatively low compare to conventional system. With GDI system, it is 

believed that all limitations associate with conventional system will be eliminate or 

be reduce at least. 

This project is try to investigate the operations of GDI system and how this 

technology can bring benefits to us. 

111 



Gasoline Direct Injection 

TABLE OF CONTENTS 

CONTENTS PAGE 

PAGE TITLE 

ACKNOWLAGEMENT 

ABSTRACT 

TABLE OF CONTENTS 

LIST OF TABLE S 

LIST OF FIGURES 

1 

ii 

iii 

iv 

vii 

viii 

CHAPTER 1 INTRODUCTION 

1.1 Combustion process 

1.2 Objective of project 

1.3 Scoop of project 

1 

3 

4 

CHAPTER 2 SCIENCE OF COMBUSTION 

2.1 Operation of four-stroke spark ignition engine 5 

2.1.1 Intake stroke 5 

2.1.2 Compression stroke 6 

2.1.3 Power stroke 7 

iv 



Gasoline Direct Injection 

2.2 

2.3 

2.4 

2.5 

2.6 

2.1.4 Exhaust stroke 

The basic process of combustion in 

Spark ignition engine 

2.2.1 Increase air motion 

2.2.2 Swirl air motion 

2.2.3 Tumble air motion 

Emission in spark ignition engine 

2.3.1 Dilution with exhaust gas recirculation 

Stratified charge engine 

The problems with conventional internal 

Combustion Engine (ICE) 

The solution 

2.6.1 Electric vehicle 

2.6.2 Hybrid vehicle 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

17 

19 

CHAPTER 3 DETAIL ABOUT GASOLINE DIRECT INJECTION 

3.1 Introduction of gasoline direct injection 21 

3.2 Operation of gasoline direct injection 22 

3.2.1 Two combustion mode 23 

3.2.2 Two stage mixing 25 

3.2.3 Precise control over the air-fuel ratio 26 

3.2.4 Operations of emission control devices 28 

3.3 Technical features of Gasoline Direct 

Injection 31 

3.4 The advantages of Gasoline Direct 

Injection system over conventional system 34 

3.4.1 Better fuel efficiency 34 

3.4.2 Improve power 35 

3.4.3 Reduce emission 38 

v 


