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ABSTRACT

The stability and eco-friendly of hull designs are very important in improving marine 

engineering, especially for recreational boats where passenger comfort and the 

environment are the main concerns. This study focuses on changing a traditional 

monohull boat into a SWATH to solve problems of instability and inefficiency in 

recreational boating.

Recreational boats often have problems like poor stability in rough seas, high fuel use, 

and too much movement caused by waves, which make passengers uncomfortable and 

harm the environment. This study aims to solve these problems by designing a SWATH 

hull that is more stable and better for the environment. The main goals are to create a 

good SWATH hull design and study its stability to see how it works in different 

situations.

Preliminary results show a big improvement in the boat stability and efficiency, with 

less drag and lower fuel use. The eco-friendly design uses sustainable materials and 

processes that follow environmental standards, helping to lower emissions and reduce 

the carbon footprint.

This research helps to make recreational boating safer, more stable, and better for the 

environment. By combining engineering with sustainability, this study is useful for 

marine tourism and new ideas in the industry, leading to better and more efficient boat 

designs.

4



ACKNOWLEDGEMENT

Firstly, I want to sincerely thank TS. Mohd Azahari Bin Johan for all of his help with 

my project. His counsel, support, and encouragement have been essential. His 

knowledge has been invaluable and has played a major role in this project's successful 

conclusion.

I have gained a deeper comprehension of Allah's tremendous knowledge that permeates 

all facets of life thanks in large part to this dissertation. My eyes have been opened to 

His glory by the research process, which has also served as a reminder of my own 

smallness in the light of the intricacy and majesty of His creation

5



TABLE OF CONTENTS

Page

CHAPTER 1 : INTRODUCTION 1
1.1 Background of Study 1

1.2 Problem Statement 2

1.3 Objectives 2

1.4 Research Questions 2

1.5 Significance of Study 3

1.6 Scope and Limitations 4

: LITERATURE REVIEW 5CHAPTER 2

2.1 Hull Shapes and Types 5

2.2 Principles of Vessel Stability 6

2.3 Hydrodynamic Performance 7

2.4 Tools for Hull Stability Analysis 9

2.5 Research Gaps 10

2.6 Sustainability Considerations 11

CHAPTER 3 : METHODOLOGY 12
3.1 Research Design 12

3.2 Hull Selection and Modeling 14

3.3 Preliminary Determination of Main Dimensions 14

3.4 Morphological Method and Pugh Chart for General Arrangement (GA)

Selection 15

Table 3 1 Morphological Chart 15

3.5 Weight Estimation 19

3.6 Stability Analysis Procedure 21

3.7 Data Collection 22

3.8 Analysis of Results 23

6



25CHAPTER 4 : RESULTS AND DISCUSSION

4.1 Hull Shape Models 25

4.2 Simulation 27

4.3 Discussion 30

CHAPTER 5 31

CONCLUSION AND RECOMMENDATIONS 31

5.1 Summary of Findings 31
5.2 Limitations 31

5.3 Recommendation 32

5.4 Conclusion 33

7


