
UNIVERSITI TEKNOLOGI MARA 
 

CAWANGAN JOHOR 

KAMPUS PASIR GUDANG 

MEC332 – MECHANICAL ENGINEERING DESIGN 

FINAL YEAR PROJECT 

INNOVATION OF MECHANICAL HOSE REEL 
 

MEC332 - LECTURER: 

MADAM ILYA IZYAN BINTI SHAHRUL AZHAR 
 

SUPERVISOR : 

TS. MOHD FAHMI MD SALLEH 

 
GROUP: 

J4EM1105L (GROUP 4) 

GROUP MEMBERS: 
NO NAME STUDENT ID 

1. WARDINA ZALIA BINTI HARIULNIZAM 2018418566 

2. MUHAMAD AQIL AZAD BIN MOHD ROSLI 2018417236 

3. MUHAMMAD DANISH IMAN 2018417404 

4. MUHAMAD DANISH ISKANDAR BIN AZHAR 2018417218 



Table of Contents 

ACKNOWLEDGEMENT ................................................................................................................ i 

ABSTRACT .................................................................................................................................. ii 

1.0. PROJECT SCOPE (INTRODUCTION) ................................................................................ 1 

1.1. Problem Statement ........................................................................................................ 1 

1.2. Objectives ....................................................................................................................... 2 

1.2.1. Avoid Tangled Hose ........................................................................................... 2 

1.2.2. Reduce burden to user ....................................................................................... 2 

1.2.3. Prevent water hose from damage or leaks ........................................................ 2 

1.3. Significant of The Projects.............................................................................................. 3 

1.3.1. Storing Water Hose Properly ............................................................................. 3 

1.3.2. Ease the User’s Life ............................................................................................ 3 

1.3.3. Portability ........................................................................................................... 3 

1.4. Project Management ..................................................................................................... 4 

1.4.1. Gannt Chart ........................................................................................................ 4 

2.0 DESIGN PROBLEM DEFINITION ..................................................................................... 5 

2.1. Market Analysis .............................................................................................................. 5 

2.1.1. Targeted Market and Estimation of Market Size ............................................... 5 

2.1.2. Customer Needs and Identification ................................................................... 6 

2.2. Competitive Benchmarking Product ............................................................................ 12 

2.3 Ventilation System ....................................................................................................... 14 

2.3.1. Cost .................................................................................................................. 14 

2.3.2. Ergonomics ....................................................................................................... 14 

2.3.3. Quality and Reliability ...................................................................................... 14 

2.3.4. Aesthetic .......................................................................................................... 14 

2.3.5. Repairability & Maintenance ........................................................................... 15 

2.4. Product Design Specification ....................................................................................... 15 

3.0 CONCEPT GENERATION AND SELECTION ................................................................... 17 

3.1. Feasible Concept .......................................................................................................... 17 

3.1.1. Functional Physical Decomposition ................................................................. 17 

3.2. Morphological Chart .................................................................................................... 18 

3.2.1. Concept 1 ......................................................................................................... 20 

3.2.2. Concept 2 ......................................................................................................... 21 



3.2.3. Concept 3 ......................................................................................................... 22 

3.2.4. Concept 4 ......................................................................................................... 23 

3.2.5. Concept 5 ......................................................................................................... 24 

3.3. Selection of Final Concept ........................................................................................... 25 

3.3.1 Pugh Chart Analysis .......................................................................................... 25 

4.0 EMBODIMENT DESIGN ................................................................................................ 26 

4.1. Product Architecture .................................................................................................... 26 

4.1.1. Schematic Diagram .......................................................................................... 27 

4.1.2. Cluster Design .................................................................................................. 27 

4.1.3. Rough Geometric Layout and Interaction ....................................................... 28 

4.2. Configuration Design ................................................................................................... 30 

4.2.1. List of Parts by Grouping .................................................................................. 30 

4.2.2. List of Parts by Grouping .................................................................................. 31 

4.2.3. Detail Standard Part Selection ......................................................................... 32 

4.3. Parametric Design ........................................................................................................ 36 

5.0 DETAIL DESIGN ............................................................................................................ 38 

5.1. Engineering Drawing .................................................................................................... 38 

5.1.1. Detail Drawing of Parts .................................................................................... 38 

5.1.2. Sub – Assembly Drawing .................................................................................. 69 

5.1.3. Assembly Drawing ............................................................................................ 72 

5.1.4. Exploded Drawing ............................................................................................ 79 

5.1.5. Bill of Material (BOM) ...................................................................................... 86 

5.2. Costing Evaluation ........................................................................................................ 88 

5.2.1. Break Even Analysis ......................................................................................... 88 

6.0 MODELLING AND SIMULATION .................................................................................. 90 

6.1. Design Analysis: Theorical Calculation and Simulations .............................................. 90 

6.2. Result and Discussion ................................................................................................... 94 

6.2.1. Upper Handle Simulation Result ..................................................................... 94 

6.2.2. Clamp Handle Simulation Result .................................................................... 101 

6.2.3. Hose Reel (Body) Simulation Result ............................................................... 108 

6.2.4. Wall Mount Simulation Result ....................................................................... 115 

7.0 PROTOTYPING ........................................................................................................... 125 

7.1. Manufacturing and Fabrication Detail ....................................................................... 125 



Mec332/Mechanical Engineering Design 

i | P a g e 

 

 

ACKNOWLEDGEMENT 
 

Assalamualaikum w.b.t, we are from class J4EM1105L of Faculty 

Mechanical Engineering. Alhamdulillah, first of all, we would like to thank to 

those who have guided us in this project as we are finally able to finish and 

complete our task that have been assigned to us. The completion of this final 

year project went well with the support and cooperation of team members and 

lecturers. 

In addition, we would like to express our appreciation to our respected 

Mechanical Engineering Design (MEC332) lecturer, Madam Ilya Izyan Binti 

Shahrul Azhar as she has given us useful advice and encourage us throughout 

this project. We would like to thank her for giving us the opportunity to learn 

new knowledge related to this project. Her guidance helps us to conduct the 

design process and achieve in the project’s objective. These knowledge and 

information can be useful as a guideline for future innovation or invention. 

Furthermore, we would like to express our sincere gratitude to our 

supervisor, Ts Mohd Fahmi Bin Md Salleh, for willing to accept us as his students 

and provide his guidance. His dynamism, vision and sincerity have inspired us to 

accomplish this project task. He has taught us a methodology to think beyond 

the box and has explained the project description in detail. It is a privilege and 

honor to learn under his guidance. We are highly grateful for what he has taught 

us. 

Lastly, credits to each group members that has given commitment and 

cooperation to work together as a team and work hard to develop this successful 

project. We would like to show our recognition to other Mechanical Engineering 

lecturers involved for giving additional guidelines for us to excel in this project 

task. 



Mec332/Mechanical Engineering Design 

i | P a g e 

 

 

ABSTRACT 
 

Mechanical Hose Reel is an innovation prototype that was inspired by the 

regular water hose reel. Water hose is one of the common equipment used by 

the community especially gardeners, families, or car washers where it helps to 

channel water from one place to another. However, the water hose has 

limitations such as the limited hose length and requires extra force to untangle 

the tangling hose. “Mechanical Hose Reel” can prevent tangling water hose 

problem and water hose damage from any accident such as run over by a car 

and extreme sunlight exposure which can damage the water hose material. 

“Mechanical Hose Reel” is different from regular water hose reel because the 

users can connect their preferred hose (various length and size) to “Mechanical 

Hose Reel”. 

“Mechanical Hose Reel” can be used multiple times without hassle due to its 

retractable mechanism which enables the water hose to roll back in 

automatically with the assistance of hose guide which ensures the water hose 

stores inside “Mechanical Hose Reel” neatly. This is will reduce the users’ 

energy consumption and saves time. As technology is advancing, the “manual 

hose reel” is no longer valid in current times. The retractable mechanism is one 

of the key components of “Mechanical Hose Reel” because the flat spiral spring 

affects the speed of water hose retraction. 

 


