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ABSTRAK 

Penapisan bukan hanya digunakan dalam kegunaan domestik, malahan turut 

digunakan di industri secara meluas. Waiau bagaimanapun, industri menghadapi beberapa 

cabaran apabila tekanan dan halaju bendalir tidak stabil dan tidak konsisten di sepanjang 

saluran paip terutamanya semasa bendalir melewati penapis, menyebabkan penggunaan 

kuasa tinggi untuk menyediakan tekanan yang lebih tinggi. Hal ini mempengaruhi prestasi 

penapisan, serta memerlukan lebih banyak tenaga untuk penyelenggaraan, kos yang lebih 

tinggi, dan menunda waktu pengeluaran. Oleh itu, penapis yang lebih berkesan diperlukan 

dan reka bentuk struktur yang lebih baik adalah salah satu bahagian yang paling penting. 

Pendekatan baru yang akan dilaksanakan adalah dengan menggunakan struktur kekisi bukan 

stokastik sebagai media berpori. Oleh hal dernikian, kajian ini akan menumpukan pada 

prestasi struktur kekisi bukan stokastik dalam media penapis sebagai mesh penapis. Prestasi 

yang diperhatikan meliputi halaju, ciri aliran, dan penurunan tekanan pada saluran keluar 

penapis. Pemerhatian ini dilakukan pada tiga struktur yang berbeza, heksagon, dodecahedron 

rhombik, dan kagome menggunakan perisian SolidWorks Flow Simulation pada lima halaju 

masuk yang berbeza (1 mis, 3 mis, 6 mis, 9 ml s, dan 12 mis). Hasil yang diperoleh 

dibandingkan di antara struktur tiga kekisi dan mendapati bahawa kekisi Dodecahedron 

Rhombic mempunyai penurunan tekanan minimum. Finite Element Analysis (FEA) juga 

dikaji untuk memerhatikan sifat mekanikal struktur seperti tekanan Von Mises, regangan, 

dan Faktor Keselamatannya. Dari analisis tersebut, ditunjukkan bahawa heksagon 

mempunyai Faktor Keselamatan tertinggi walaupun pada peningkatan halaju masuk. 
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ABSTRACT 

Filtration is not only applied in domestic used, it also being applied in industry 

widely. However, the industry facing few challenges when pressure and velocity of the fluid 

are unstable and inconsistent throughout the pipeline especially during fluid passes through 

the filter, causing high power consumption to provide higher pressure. Thus, affect the 

performance of the filter, as well as require more manpower for maintenance, higher cost, 

and delay the production. Therefore, more effective filter is required and the designing of 

the better structure is one of the most crucial parts. A new approach to be implemented is by 

using non-stochastic lattice structure as the porous media. Hence, this study will focus on 

the perfonnance of the non-stochastic lattice structure in filters media as the filter mesh. The 

perfonnances observed are include velocity, flow characteristics, and pressure drop at the 

outlet of the filter. These observations were carried out on three different structures, hexagon, 

rhombic dodecahedron, and kagome using SolidWorks Flow Simulation software at five 

different inlet velocity (1 mis, 3 mis, 6 mis, 9 mis, and 12 mis). The results obtained are 

compared among the three lattice structure and find out that Rhombic Dodecahedron lattice 

has the minimum pressure drop. Finite Element Analysis (FEA) is also investigated to 

observe the mechanical properties of the structure such as Von Mises stress, strain, and its 

Factor of Safety. From the analysis, it is shown that hexagon has highest Factor of Safety 

even though at increasing inlet velocity. 

11 

© Univeraiti Teknikal Malaysia Melaka 



DEDICATION 

This study is dedicated to everyone who directly and indirectly involved with this study, 

especially both my parents, 

Zakaria Bin Ismail and Nur Azidah Binti Che Soh, 

my brothers and sister, 

for the endless moral support, 

my precious friends, 

for the helping hands and encouragement. 

111 

© Univeraiti Tekn!Jcul .Jlalaysia Melaka 



ACKNOWLEDGEMENT 

BISMILLAHIRRAHMANIRRAHIM 

First and foremost, I would like to thanks to The Almighty Allah for giving me 

strength and strong will in completing this project, without His will, everything would be 

impossible. Next to Him is my back bone of life, obviously my parents and family, for keep 

supporting, encourage me through my ups and downs, and for never give up on me since my 

birth. 

Other than that, I would like to thanks to my Supervisor, Encik Hazman Bin Hasib 

for the priceless advice and guide me to complete this project. Without his advice, guide, 

and sharing, it will be impossible for me to make this kind of project. Next, appreciation to 

my friends and classmates who keep turns my gloomy days to a bright one, for making me 

laugh when things are getting worsen inside. 

Thanks also to anyone who are involved directly or indirectly with me in completing 

this project. No matter how you support or guide me, I really appreciate and valued it. 

THANK YOU. 

IV 

© Univeraiti Teien! I .Jlalaysia Melaka 



TABLE OF CONTENTS 

ABSTRAK 

ABSTRACT ii 

DEDICATION iii 

ACKNOWLEDGEMENT iv 

TABLE OF CONTENTS v 

LIST OF TABLES viii 

LIST OF FIGURES ix 

LIST OF ABBREVIATIONS xiii 

LIST OF SYMBOLS xiv 

CHAPTER 1: INTRODUCTION 1 

1.1 Background of Study 

1.2 Problem Statement 2 

1.3 Objectives 3 

1.4 Scope 3 

1.5 Significance of Study 3 

CHAPTER 2: LITERATURE REVIEW 5 

2.1 Overview of Filter and Filtration 5 

2.1.l History of Filter 5 

2.1.2 Characteristics and Performance of Wire Mesh Filter 7 

2.1.3 Characteristics and Performances Perforated Plate 9 

2.2 Advancement in Filter Design 10 

2.2.1 Design of Lattice Structure 10 

2.2.2 Stochastic and Non-Stochastic Lattice Structure 13 

2.2.3 Design of Non-Stochastic Lattice Structure using SolidWorks Software 14 

2.2.4 Additive Manufacturing in Lattice Structure Design 15 

2.3 Cell Shape and its Properties 16 

v 

© Universiti T1:.kml<.al Malaysia Melaka 



2.3.l Hexagon 16 

2.3.2 Rhombic Dodecahedron 18 

2.3.3 Ka go me 19 

2.4 Simulation and Analysis by using Software 20 

2.5 Computational Fluid Dynamic (CFD) Simulation using SolidWorks 20 

2.5.1 Type of Flow 21 

2.5.2 Velocity 21 

2.5.3 Pressure Drop 22 

2.6 Finite Element Analysis (FEA) 24 

CHAPTER 3:METHODOLOGY 25 

3.1 Overview of the Project 25 

3.2 CAD Model using Software 26 

3.2.l Parameter of the Structure 27 

3.2.2 Parameter of Rectangular Pipe 28 

3.3 CFD Simulation 30 

3.3.1 Steps to Carry out CFD Simulation 31 

3.4 Analysis using Finite Element Analysis (FEA) 34 

3.4.1 FEA Process 34 

3.5 Summary of Methodology 36 

CHAPTER 4 :RES UL TS AND DISCUSSION 37 

4.1 Design of Lattice Structure 37 

4.1.1 Hexagon Lattice Structure Design 37 

4.1.2 Rhombic Dodecahedron Lattice Structure Design 39 

4.1.3 Kagome Lattice Structure Design 39 

4.2 Computational Fluid Dynamic Simulation 41 

4.2.1 Pressure at Each Points 41 

4.2.2 Pressure Drop between Points 45 

4.2.2 Velocity at each Points 49 

4.2.4 Velocity Drop between Points 52 

4.3 Finite Element Analysis 55 

4.3.1 Von Mises Stress 55 

4.3.2 Strain 61 

4.3.3 Factor of Safety 67 

4.4 Summary of the Findings 73 

VI 

© Universiti l ___ ja1I Malaysia Melaka 



CHAPTER S:CONCLUSION AND RECOMMENDATION 

5.1 

5.2 

5.3 

Conclusion of the Study 

Complexity of Study 

Recommendation in Improving the Study 

REFERENCES 

APPENDICES 

A Gantt Chart for Final Year Project l 

B Gantt Chart for Final Year Project 2 

c Detailed design of hexagon lattice 

D Detailed design of hexagon pipe 

E Unit cell of rhombic dodecahedron 

F Detailed design of rhombic dodecahedron lattice structure 

G Detailed design of rhombic dodecahedron pipe 

H Unit cell ofkagome 

I Detailed design of kagome lattice structure 

J Detailed design of kagome pipe 

K Pressure Contour for Hexagon Lattice Structure 

L Velocity contour for Hexagon Lattice Structure 

M Pressure Contour for Rhombic Dodecahedron Lattice Structure 

N Velocity contour for Rhombic Dodecahedron Lattice Structure 

0 Pressure Contour for Kagome Lattice Structure 

p Velocity contour for Kagome Lattice Structure 

Vil 

© Universiti lcfen1k..., ~alaysia Melaka 

75 

75 

76 

76 

77 

82 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 



LIST OF TABLES 

3.1 Parameter of Unit Cell Structure 28 

3.2 Parameter of Pipes 29 

3.3 Area of Lattice and Rectangular Pipe 30 

3.4 The specifications to conduct CFD Simulation 30 

4.1 Pressure on Points of Hexagon Lattice 41 

4.2 Pressure on Points of Rhombic Dodecahedron Lattice 42 

4.3 Pressure on Points of Kagome Lattice 44 

4.4 Velocity on Points of Hexagon Lattice 49 

4.5 Velocity on Points of Rhombic Dodecahedron Lattice 50 

4.6 Velocity on Points ofKagome Lattice 51 

4.7 Maximum stress, kN/m2 of Lattice Filters 56 

4.8 Minimum stress, kN/m2 of Lattice filtres 56 

4.9 Maximum strain of Lattice Filters 62 

4.10 Minimum strain of Lattice Filters 62 

4.11 Factor of safety for Lattice Filters 68 

Vlll 

© Universiti "1e.fen1k..., ~k.Jlaysia Melaka 



2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

2.11 

2.12 

2.13 

2.14 

2.15 

2.1 6 

2.17 

2.18 

2.1 9 

2.20 

2.21 

LIST OF FIGURES 

Assembled filter (Yazykov, 2013) 

Elevation view of plain weave of wire mesh filter (Russell et al., 

2016) 

Examples of wire mesh; (a) Square Wire Mesh (b) Rectangular 

Wire Mesh 

Examples of wire mesh; (a) Double Crimpled Wire Mesh, (b) Inter 

Crimped Mesh 

Examples of wire mesh; (a) Plain Weave Wire Mesh, (b) Dutch 

Weave Hollander Wire Mesh 

Dimension of Mesh (Sutherland, 2008) 

Examples of pattern for perforated plates (Sutherland, 2008) 

Cellular solid categories (Tao and Leu, 2016) 

Design Variables (Ashby, 2006) 

(a) Stochastic and (b) Non-Stochastic Cellular Metals (Hasib, 2011) 

Relationship of; (a) Strut thickness, (b) The overlaps (Cansizoglu 

et. al., 2008) 

Flowchart for design optimization in fabricating cellular structured 

by AM, (Zhang et al., 2015) 

Unit Cell of Hexagon Lattice 

2D view of hexagon lattice structure 

CAD model of the hexagon lattice structure 

Unit Cell of Rhombic Dodecahedron 

2D view of rhombic dodecahedron lattice structure 

CAD model of the rhombic dodecahedron lattice structure 

Unit Cell ofKagome 

CAD model ofKagome lattice structure (Front view) 

Velocity distribution on difference size of bed (Ahmadi & 

Sefidvash, 2018) 

IX 

© Universiti T6fen1k..., ~alaysia Melaka 

6 

7 

7 

8 

8 

9 

10 

12 

13 

13 

15 

16 

17 

17 

17 

18 

18 

19 

19 

20 

22 



2.22 Relation between Pressure drop and Flow rate (Shrikant et.al. , 23 

2016) 

2.23 Finite element simulation where the colour scale demonstrates the 24 

material velocity (Hawreliak, 2016) 

3.1 Flowchart of the study 26 

3.2 Unit Cell Size (Dimension of edge to edge of unit cell) 27 

3.3 Assembled pipe and lattice 28 

3.4 Model development and rectangular pipe (Carton, 2015) 29 

3.5 Plane and Point position 29 

3.6 General Setting in Flow Simulation 31 

3.7 Setting of Boundary Condition and Global Goals 32 

3.8 Boundary location of pipe 32 

3.9 Global Mesh Setting 33 

3.10 Result from Flow Simulation 33 

3.11 SolidWorks Simulation setting for FEA analysis 35 

3.12 Static analysis result 36 

4.1 Designing Hexagon lattice 38 

4.2 First layer of patterned strip 38 

4.3 Isometric View of Hexagon Lattice 38 

4.4 Unit Cell of Rhombic Dodecahedron 39 

4 .5 Isometric View of Rhombic Dodecahedron Lattice 39 

4.6 Position of planes 40 

4.7 Unit Cell ofKagome 40 

4.8 Isometric View ofKagome Lattice 40 

4.9 Trend of pressure in hexagon lattice 41 

4.10 Pressure Contour of Hexagon Lattice with 12 mis inlet velocity 42 

4.11 Trend of pressure in rhombic dodecahedron lattice 43 

4.12 Pressure contour of rhombic dodecahedron at 12 mis inlet velocity 43 

4.13 Trend of pressure in kagome lattice 44 

4.14 Pressure contour in kagome with inlet velocity 12 m/s 45 

4.15 Pressure Drop between P 1 to P2 46 

x 

© Universiti Tafen1k..., ~alaysia Melaka 



2.22 Relation between Pressure drop and Flow rate (Shrikant et.al., 23 

2016) 

2.23 Finite element simulation where the colour scale demonstrates the 24 

material velocity (Hawreliak, 2016) 

3.1 Flowchart of the study 26 

3.2 Unit Cell Size (Dimension of edge to edge of unit cell) 27 

3.3 Assembled pipe and lattice 28 

3.4 Model development and rectangular pipe (Carton, 2015) 29 

3.5 Plane and Point position 29 

3.6 General Setting in Flow Simulation 31 

3.7 Setting of Boundary Condition and Global Goals 32 

3.8 Boundary location of pipe 32 

3.9 Global Mesh Setting 33 

3.10 Result from Flow Simulation 33 

3.11 SolidWorks Simulation setting for PEA analysis 35 

3.12 Static analysis result 36 

4.1 Designing Hexagon lattice 38 

4.2 First layer of patterned strip 38 

4.3 Isometric View of Hexagon Lattice 38 

4.4 Unit Cell of Rhombic Dodecahedron 39 

4.5 Isometric View of Rhombic Dodecahedron Lattice 39 

4.6 Position of planes 40 

4.7 Unit Cell ofKagome 40 

4.8 Isometric View of Kagome Lattice 40 

4.9 Trend of pressure in hexagon lattice 41 

4.10 Pressure Contour of Hexagon Lattice with 12 m/s inlet velocity 42 

4.11 Trend of pressure in rhombic dodecahedron lattice 43 

4.12 Pressure contour ofrhombic dodecahedron at 12 mis inlet velocity 43 

4.13 Trend of pressure in kagome lattice 44 

4.14 Pressure contour in kagome with inlet velocity 12 mis 45 

4.15 Pressure Drop between P 1 to P2 46 

x 

© Universiti Teknikal Malaysia Melaka 



2.22 Relation between Pressure drop and Flow rate (Shrikant et.al. , 23 

2016) 

2.23 Finite element simulation where the colour scale demonstrates the 24 

material velocity (Hawreliak, 2016) 

3.1 Flowchart of the study 26 

3.2 Unit Cell Size (Dimension of edge to edge of unit cell) 27 

3.3 Assembled pipe and lattice 28 

3.4 Model development and rectangular pipe (Carton, 2015) 29 

3.5 Plane and Point position 29 

3.6 General Setting in Flow Simulation 31 

3.7 Setting of Boundary Condition and Global Goals 32 

3.8 Boundary location of pipe 32 

3.9 Global Mesh Setting 33 

3.10 Result from Flow Simulation 33 

3.11 SolidWorks Simulation setting for FEA analysis 35 

3.1 2 Static analysis result 36 

4.1 Designing Hexagon lattice 38 

4.2 First layer of patterned strip 38 

4.3 Isometric View of Hexagon Lattice 38 

4.4 Unit Cell of Rhombic Dodecahedron 39 

4.5 Isometric View of Rhombic Dodecahedron Lattice 39 

4.6 Position of planes 40 

4.7 Unit Cell of Kagome 40 

4.8 Isometric View ofKagome Lattice 40 

4.9 Trend of pressure in hexagon lattice 41 

4.10 Pressure Contour of Hexagon Lattice with 12 mis inlet velocity 42 

4.11 Trend of pressure in rhombic dodecahedron lattice 43 

4.12 Pressure contour ofrhombic dodecahedron at 12 mis inlet velocity 43 

4.13 Trend of pressure in kagome lattice 44 

4.14 Pressure contour in kagome with inlet velocity 12 mis 45 

4.15 Pressure Drop between P 1 to P2 46 

x 

© Universiti ,.,.ICJ"t:kal Malaysia Melaka 



4.16 Pressure Drop between P 1 to P3 47 

4.17 Pressure Drop between Pl to P4 47 

4.18 Pressure Drop between P 1 to P 5 48 

4.19 Pressure Drop between P 1 to P6 48 

4.20 Trend of velocity in Hexagon lattice 49 

4.21 Velocity contour of hexagon lattice with 12 m/s inlet velocity 50 

4.22 Trend of velocity in rhombic dodecahedron lattice 50 

4.23 Velocity contour in rhombic dodecahedron with inlet velocity 12 51 

mis 

4.24 Trend of velocity in kagome lattice 51 

4.25 Velocity contour in kagome with inlet velocity 1 mis 52 

4.26 Velocity contour in kagome with inlet velocity 3 m/s 52 

4.27 Velocity Drop between Pl to P2 53 

4.28 Velocity Drop between Pl to P3 54 

4.29 Velocity Drop between P 1 to P4 54 

4.30 Velocity Drop between Pl to PS 55 

4.31 Velocity Drop between Pl to P6 55 

4.32 Von Mises Stress of Hexagon (a)l mis, (b) 3 mis, (c) 6 mis, (d) 9 56 

mis, (e) 12 mis 

4.33 Von Mises Stress of Rhombic dodecahedron (a) 1 mls,(b) 3 mls,(c) 58 

6 mls,(d) 9 m/s, and (e) 12 mis 

4.34 Von Mises Stress of Kagome (a) 1 mis, (b) 3 mis, (c) 6 mis, (d) 9 60 

mis, and (e)12 mis 

4.35 Strain of Hexagon (a) lmls, (b) 3mls, (c) 6 mis, (d) 9 mis, and (e) 62 

12 mis 

4.36 Strain of Rhombic dodecahedron (a) lmls, (b) 3m/s, (c) 6 mis, (d) 64 

9 mis, and (e) 12 mis 

4.37 Strain of Kagome (a) lmls, (b) 3mls, (c) 6 mis, (d) 9 mis, and (e) 66 

12 mis 

4.38 Factor of Safety of Hexagon (a) lmls, (b) 3m/s, (c) 6 m/s, (d) 9 m/s, 68 

and (e) 12 mis 

4.39 Factor of Safety of Rhombic Dodecahedron (a) lmls, (b) 3mls, (c) 70 

6 mis, (d) 9 m/s, and (e) 12 mis 

XI 

© Universiti l .. ICJ"t:kal Malaysia Melaka 



. 
4.40 Factor of Safety ofKagome (a) lmls, (b) 3m/s, (c) 6 mis, (d) 9 mis, 71 

and (e) 12 mis 

Xll 

© Universiti Teknikal Malaysia Melaka 



LIST OF ABBREVIATIONS 

2D 2 Dimensional 

3D 3 Dimensional 

ABS Acrylonitrile Butadiene Styrene 

AM Additive Manufacturing 

CAD Computer Aided Design 

CFD Computational Fluid Dynamics 

FDM Fused Deposition Modeling 

FEA Finite Element Analysis 

FEM Finite Element Method 

FFF Fused Filament Fabrication 

RD Rhombic Dodecahedron 

SLM Selective Laser Melting 

Xlll 

© Univeraiti Tekn1Kal o'Jlalaysia Melaka 



LIST OF SYMBOLS 

a Darcy coefficient 

/3 Non-Darcy coefficient 

v Inlet velocity 

µ Dynamic viscosity 

K Specific permeability 

p Density 

Cr Inertia coeeficient 

!J.P Total Pressure 

Pa Pascal, SI unit of pressure 

l Length 

mis metre per second 

mm millimeter 

s Surface are 

Nlm 2 Newton per meter 

XIV 

© Univeraiti re~!. I .A laysia Melaka 



CHAPTERl 

INTRODUCTION 

1.1 Background of Study 

Filtration is detached into few types; separation of solid from solid, solid from liquid, 

liquid from liquid, and gas from liquid, every types of filtration are carried out by different 

processes. The filtration in this project is only focusing on filtration of solid from liquid. 

According to Sutherland (2008), filtration is an act of separating particle with different size 

and shape, which the larger particles are trapped at the obstacles, while particles that is below 

the specification can pass through the filter. 

Traditionally, the filters are fabricated by either by wire mesh method or perforated 

sheet metal. The structures of these two types of filters are different but its mechanical 

properties are quite similar. According to Hendrick Manufacturing (2018), perforated sheet 

metal is a metal that can be fabricated by applying CNC punching or laser cutting to make 

holes that punched through the metal. Meanwhile, wire mesh is a strands of metal wire that 

is fastened together by woven or welding. However, in terms of filtration, wire mesh for 

filter sheet is fabricated by layers of metal mesh that is layered onto each other (Wang, 2018). 

On the other hand, lattice structure is a three dimensionally cell structures which is 

formed by repeating more than one unit cells. It is different both in physically and 

mechanical properties as well as method of fabrication. The parameter of the lattice structure 

can also be controlled depending to its application. Lattice structures are categorized into 

two classifications, stochastic and non-stochastic geometries. Shapes and sizes of the cells 

in stochastic foams are random, meanwhile, non-stochastic foams have uniform, repeating, 

and categorized shapes and sizes (Hasib, 2015). Fabrication of non-stochastic metal foams 
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by Additive Manufacturing, AM has been widely applied in industry such as for silencers, 

heat exchangers, impact energy absorber, and biomedical implants. 

As the technology in fabrication evolves, the technology of AM is also shows 

advancements in industry. While AM is used to fabricate products correlated with plastics, 

nowadays it has widen its potential by establishing more complex metal components and 

enable the designer to design a customized product with more efficient and optimum rate of 

performance (Bums, 2014). AM is such a practical technology in the industry as it reduces 

the additional process required for the fabricating the product such as cutting, rolling, and 

welding. Moreover, AM also reduce waste of materials by recycle the excess materials and 

lessen cost of additional materials without neglecting customers' specifications. 

1.2 Problem Statement 

The existing filter involves higher power consumption to pump the water due to 

pressure drop during filtration. The pressure drop reduced the efficiency of the filtration as 

well as require more manpower for maintenance, higher cost, and delay the production. 

According to Jha (2015), perforated plates which widely used for water filtration in industry 

cause pressure drop by 200 Pa with flow rate of 250 m 3 /hr and its velocity gradually 

decreases. In addition, the turbulence occurred are reduced by using polyurethane foams as 

porous media. It is also involved the separation of filter into three stages with the purpose to 

remove different sizes of the impurities in the water. Thus, non-stochastic lattice structure 

manufactured by additive manufacturing is a new approach that to be attempted to solve the 

problem as it can customize the design of the filter's structure as well as minimize the filter 

component by eliminate the stages of filter. 
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1.3 Objectives 

Following are the objectives that need to be achieved throughout the project: 

1) To design the structure using SolidWorks software. 

2) To analyse the flow characteristics for every different structure using SolidWorks 

Flow Simulation. 

3) To determine most suitable non-stochastic lattice structures among hexagon, 

rhombic dodecahedron, and kagome for filtration application 

1.4 Scope 

Scope of the project is mainly to describe the range of studies involved in the 

researches including type of approach used and type of result expected from the method. 

Therefore, this study will only cover several non-stochastic lattice structures including 

hexagon, rhombic dodecahedron, and kagome structure. The simulation will be performed 

using SolidWorks Simulation and the parameters observed are pressure drop, flow 

characteristics, and velocity of the water. The simulation will be carried out at five different 

flow rates at the inlet of the filter, lmls, 3 m/s, 6 mis, 9 mis, and 12 mis (Carton, 2014). 

Analysis on the finite element of the structure will also be conducted to analyse the strength 

of the structures. 

1.5 Significance of Study 

The aim of this study is to analyse the feasibility and influences of non-stochastic 

lattice structure in water filtration application. The structure is developed by repeating the 

lattice unit cells by using CAD software, SolidWorks 2020. The study is carried out to 
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determine the efficiency of the non-stochastic lattice structures in minimizing the pressure 

drop as well as its effects on the velocity and water flow characteristics at the outlet of the 

filter by carry out CFD simulation using SolidWorks Simulation software. To ensure that the 

structures are suitable to go through simulation, research and understanding the properties 

and parameters of each structure is a must. Thereafter, the ultimate tensile load of the 

structures is determined by conducting Finite Element Analysis (FEA). 
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