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ABSTRACT

This project demonstrates the hydrodynamic state of a stationary vehicle submerged in a 

moving water channel. Recent study uses the Wind Tunnel machine in order to find the lift and 

drag forces. However, a Circulating Water Channel can also be used. The concepts are quite 

similar but the CWC machine uses the concept of fluid dynamics. The objectives of this study 

are to determine the flow pattern of fully submerged model of sports car, ambulance, a jeep in 

different water velocity that is fully submerged underwater and to analyse the effect of lift and 

drag force on different vehicle models on flow pattern that formed. The experiments will be 

carried out using the Circulating Water Channel machine (CWC) under four Submerged Ratio 

(SR) conditions, such as the height of the pitot tube from the bottom, suggesting that the water 

pressure and flow velocity varied. A Digital Single-Lens Reflect (DSLR) Camera will be used 

to capture of flow pattern of water during around the vehicle models during the experiment. 

Then, in order to compare the three objects, the difference in pressure and flow results will be 

observed. The influence of flow pattern on three vehicles models are investigated. Then the 

drag and lift force will be calculated it is expected that a better aerodynamic shape will result 

to a better lift and drag forces.
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CHAPTER ONE 

INTRODUCTION

1.1 Background of Study

Water is a vital component that possesses a great deal of strength, to the point where it 

is even able to propel vehicles when operating at the lowest possible hydraulic settings. The 

manner in which floodwaters exert their influence and control on a vehicle is influenced by the 

flow orientation of the water as well as the vehicle's geometry and physical qualities. A non- 

stationary vehicle that is partially submerged and moving forward while attempting to traverse 

a roadway that is flooded has been the subject of an investigation in this paper to explore the 

hydrodynamic impact (flat conditions). For the purpose of determining these results, 

comprehensive experimental testing was performed on a city automobile manufactured in 

Malaysia called the Perodua Viva (1:10). During these tests, the vehicle was made to be 

partially submerged while being subjected to the influence of subcritical flows.(Shah et al., 

2020) Car designs and roadway conditions evolved towards improvement with time, thus 

variety of vehicle dimensions have been tested in recent years to further explore the instability 

criteria of modern cars in floodwaters.

On urban floodplains, a car can float, slide, or roll due to moving water, particularly 

floodwaters. Vehicles in floodwater flows must be characterised by their stability thresholds, 

which can be characterised by the relevant forces involved in this phenomenon, such as friction, 

rolling friction, normal reaction force, and the vertical uplift force, all of which are related to 

the vehicle's Buoyancy (FB) and lift force (FL), Drag (FD) in the direction of incoming flow, 

Drag in the direction of vehicle movement, and the driving force generated by the vehicle's 

engine, all of which are perpendicular to each other.(Shah et al., 2020)

8



TABLE OF CONTENTS

Introduction 8

1.1 Background of study 8

1.2 Problem Statement 9

1.3 Objectives 10

1.4 Scope of Work 10

1.5 Significance of Study 10

1.6 Expected Result 11

2.0 Literature Review 12

2.1 Fluid Mechanics 12

2.2 Characteristics of Pipe flow 13

2.2.1 Laminar 14

2.2.2 Turbulent 14

2.2.3 Transition 14

2.3 Flow Characteristics 15

2.3.1 Lift and Drag Concepts 17

2.3.2 Characteristics of Flow Past and Object 18

2.4 Drag 20

2.4.1 Friction Drag 20

6



212.4.2 Pressure Drag

2.5 Lift 21

2.6 Submerge Vehicle and a Partially Submerge Vehicle 22

2.7 Hydrodynamic Forces 23

3.0 Methodology 25

3.1 Flowchart 26

3.1.1 Literature Review 27

3.1.2 Preparation of Samples 27

3.1.3 Experimental Equipment 27

3.1.4 Procedure of Experiment 30

3.1.5 Data Calculation 30

3.2 Gantt Chart 32

4.0 Result and Discussion 33

4.1 Preliminary Results 34

5.0 References 35

7


