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[bookmark: _Toc101895469]Introduction
This project proposal is for the design and implementation of a hydraulic motorcycle lift for use in my personal garage and for potential use in a wider capacity such as in a commercial automotive repair facility.

[bookmark: _Toc101895470]Background
I have selected three papers to review in short for the initial research of the project. 
The first is a paper based on the principal operation of a light vehicle hydraulic lift, it is titled “Design and Fabrication of Automated Inbuilt Hydraulic Jack for Light Motor Vehicle” [1], it is written by Mohan Kumar of Kumaraguru College of Technology, India. Published in August 2019. I have chosen this paper as it provides the background information and basic working principle of a hydraulic ram in the motor vehicle industry. The main pros of this paper are as follows:
· It shows a step by step and in-depth method of assembling the components for the intended purpose of a light vehicle lift
· It includes the relevant equations and calculations for the system which can easily be transferred and used in my proposed project
The main con of the journal is that it is aimed at cars and includes the use of a pulley system which would not be relevant to my proposed system. 
In conclusion of the journal, it is a good basis to work from for my proposed system, it provides the basic information and background of a hydraulic lifting system and also provides useful links to various other sources that can be used as research in my project.

The second research source is BS7671, the British standard published by the IET, titled “Requirements for Electrical Installations”, this is the 2nd amendment that was issued March 2022. The Regulations apply to the design, erection and verification of electrical installations [2]. As stated, it provides all the relevant information required to design, install and test an electrical system to the relevant standards so that it is safe to use. 
The pros for this are as follows:
· It provides all possible requirements for electrical systems including those in specialised and specific locations
· As long as it is followed, the system designed will be safe to use and can be specified for use by certain classifications of people
· It gives figures, tables and charts that show various requirements in a way that is easier to directly compare to the requirements of the designed system
There are also some cons to this book of standards:
· It can be difficult to interpret if you do not know where to look for the information in the book or understand some of the terminology used
· Even by following the standards somebody who is trained must be the one to carry out the work and must be further trained to be able to test and inspect it
I have undergone the relevant course to be able to interpret the information in the book and to know where to look for the relevant information required to design and install the system. The book is very detailed and has all possible required details for electrical work and contains sections on pumps and motors which are relevant to my project. 

The third source is the government HSE website, specifically the electrical safety section [3]. This outlines the basics for electrical safety along with the main hazards, the website also contains other sections that may be relevant, such as noise and machinery, plant and equipment. Electricity is something that can kill and injure someone and cause major damage, all safety requirements must be adhered to along with the electrical regulations to ensure the system and how you work around it is safe. 
The pros to this are quite simple:
· It provides the basic government requirements for safety when working with electricity
· It provides the basic outline for electrical installation and maintenance 
· The website also has various other sections for other safety measures that may be relevant within the project
The cons are:
· Only provides basic information and more research should be done in to each relevant section
· It must be used in conjunction with BS7671 to ensure that all safety requirements are met
The website is useful for all the basic information on safety in various aspects, although it shouldn’t be used on its on for all safety requirements, it is a good place to start to be able to know where to look for more in-depth knowledge in each relevant section. 

The project is a study into how easy and cost effective is it for someone to be able to build a hydraulic rotating lift for a motorcycle, if it could rival ones on the market today, as well as determining its operational effectiveness and capability for the everyday person to use. The reason behind deciding to complete this project is so someone who is potentially limited on funds and/or space (inside or outside of their garage/workshop) has the ability to properly maintain their motorcycle without compromising on safety and capability of the system. There are currently several similar types of motorcycle lifts on the market but none that are of a similar design and capability as what I will implement, ones that are currently on the market are either static lifts that cannot be rotated and can take up room even when not in use, or jacks that can be used to rotate and move a bike but do not offer the height increase of the hydraulic lifts. I believe that there is a gap for a system such as what I am proposing that can be made to a high standard and provide a safe way of rotating and lifting a motorcycle, if the research into this topic is found to provide the expected outcome, then there is the potential for a patent and possible marketability of the product if successful.

[bookmark: _Toc101895471]Aim of the project
The aim of this project is to provide a reasonably affordable motorcycle lift to allow safe lifting and rotation of a motorcycle, this is to allow easy access for maintenance and cleaning of the motorcycle, as well as the ability to have a ride in and ride out system where the motorcycle will not need to be pushed or pulled into or out of the garage, this is for people with restricting gardens or pathways where the motorcycle would have to be pushed and pulled onto grass or dirt to turn or where the area is too tight to safely and fully turn a motorcycle.
The main objectives of the project are:
· Ensure the components and overall method of operation are cost effective
· Ensure the final product operates in a safe manner and complies with all relevant regulations
· Ensure testing of the system is carried thoroughly and any problems and/or inconsistencies are identified and rectified

[bookmark: _Toc101895472]Expected Outcomes
The expected outcome of the project is to have a fully operational prototype of the project, this will be proven with full documentation and test results, as well as video evidence of the lift operation. A full project journal will be submitted along with a project portfolio with precise details of the project from start to finish.


[bookmark: _Toc101895473]Project Design
This project will be the design, build, test and implementation of a hydraulic motorcycle lift, that is controlled using an electrical control system. It will be able to be used by the average person in a domestic environment or for use as an alternative in an automotive commercial premises such as a garage. The project will ensure all safety measures are met and will abide by all regulations and codes of practise so as it is safe in its application. It will be completed in stages and a working prototype will be created by the final stage of the project, all relevant certification and documentation will be completed along the way to ensure that every required and detail is recorded in depth.

[bookmark: _Toc101895474]Project Requirements
The project requirements are as follows:
· The system must be capable of lifting 500kg
· The lift should be hidden from view unless in use
· The lift must be able to rotate a motorcycle 360°
· The control system must be enclosed so that it is safe
· Cables and relevant pipework should be safely laid in the ground or suspended
· The lifted load should be safely secured when in operation

[bookmark: _Toc101895475]Data Collection Methods
There are various data collection methods that are used.
To ensure the system can lift the required weight, I will test it with various weight blocks up to the weight requirements and repeat numerous times to ensure the system will not break after repeated stress. 
Time taken to lift and lower the load will be measured to ensure that it is not done in an unsafe manner.
Input and output voltages at each stage of the system will be measured. 
All measurements will be recorded in spreadsheets along with tables and graphs made to show and compare various tests. 

[bookmark: _Toc101895476]Potential Issues
[bookmark: _Toc101895477]Risks
There are various risks that could cause problems with the project:
· Health and Safety risks relating to hydraulics
· Health and Safety risks relating to the transportation of a heavy load
· Health and Safety risks relating to low and extra low voltage systems

[bookmark: _Toc101895478]Limitations
The limitations of the system are as below:
· BS7671 – The Requirements for Electrical Systems
· EN ISO 4413 – Hydraulic Fluid Power
· Building Act 1984 – Building Regulations in England and Wales
These requirements are legally required to be complied with in order to ensure the system is safe.
These could provide limitations in the way in which the system is installed and how testing is carried out, they also determine the minimum and maximum requirements for each part of the system.
For example, BS7671 outlines the safety requirements for the electrical side of the system, the inspection and testing requirements, the selection requirements for the system and the special location requirements.

[bookmark: _Toc101895479]Legal
Any legal issues with the system will be related to the above codes of practice and regulations as these determine the legal requirements for each aspect of the system.

Generalisability
The generalisability of the research is reasonably high, especially that of the electrical standards as it applies to every electrical installation in the UK. The government website covers health and safety across a broad range of topics, such as noise, electricity, working at heights etc.

Validity
The research that has been carried out is broad in the sense that it covers a wide range of the different aspects of the project. The electrical standards cover the electrical side of the installation, the government website covers health and safety for all aspects op f the project as well as provides useful links to external sources. The research paper is reasonably specific to the type of project I am conducting but contains the general principles behind the operation of a hydraulic lift as well as aspects that are irrelevant.

Evaluation of Data
The data will be analysed by comparing it to the regulation requirements, I will also compare test results to that of my determined values for a successful project. This will be done by keeping records and excel sheets of my recorded data and putting all details and explanations in a journal. 

[bookmark: _Toc101895480]Resources & Planning
The resources required for this project are numerous, firstly is a safe environment in which the prototype can be built and tested in a safe manner, a garage or workshop would be ideal for this. 
Build equipment such as tools as well as test equipment are required, these will be provided by myself as I already have most if not all the required equipment. 
A computer/laptop is required as well as the relevant software packages. The software packages will be those such as Microsoft office apps, like excel for creation of charts and Gantt charts. Microsoft One Note for keeping organised notes and a journal. Word for creating the end project book as well as two types of drawing software, one for mechanical and layout drawings, and one for electrical schematics. 
A project notebook will be required for a hard copy of the notes as well as rough notes and drawings. 
Internet access will be required to access research journals and papers as well as to show evidence and keep online copies of all notes so that they can be recovered in case of accidental loss of the original data.

Gantt Chart
[image: Chart, waterfall chart

Description automatically generated]
The Gantt chart shows the proposed timeline of the project, the dates shown are subject to change but can be used for reference of timescale. This is a draft of the Gantt chart and new sections are likely to be added and timelines altered to suit.
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