

University of Wales Trinity Saint David

Wales Institute of Science & Art

[image: Text

Description automatically generated]








Technical Report for the development of improved livestock trailers

Workshop and Practice ACHA4011






Ollie Harrison
2003607
November 2021


Contents

1. Introduction
1.1.  Report Overview……………………………………………………………………Page 3 
2. Research
2.1.  Type of Team………………………………………………………………………..Page 4
2.2.  Departmental Structure………………………………………………………..Page 4
2.3.  Team Management………………………………………………………………Page 5-6
2.4.  Code of Conduct…………………………………………………………………..Page 6
3. Product Development
3.1.  Ideation and Market Research……………………………………………..Page 7
3.2. Creating a Functional Problem-Solving Team………………………..Page 7
3.3.  Prototyping and Final Production…………………………………………Page 8
4. Discussion
4.1.  Environmental Issues……………………………………………………………Page 8
4.2.  Health and Safety………………………………………………………………..Page 9
5. Conclusion
5.1.  Marketing and Sales……………………………………………………………Page 10
5.2.  Personal Development and Career Path………………………………Page 11
6. References………………………………………………………………………………Page 12











Introduction
1.1  Report Overview
In this technical report we will cover the design and production of a livestock trailer designed for farmers/small holding owners that will allow for more practical loading and unloading of small-medium sized livestock. Initially we will discuss the type and structure of team that would be used in the development of the product, and then move onto the steps that would be necessary in the successful creation of the product. We will also evaluate the basic technology required for the trailer to be road legal, safe, and of practical use to buyer. Throughout this report, along with examples of effective use of an engineering team, the potential use of other departments that may aid in the development of the product will be investigated.

Research
2.1  Type of Team
In order to achieve a workplace standard for this technical report a correctly structured engineering team is required, tailored specifically to this project as a team structure for one product will most likely be different to another. For the development of this small livestock trailer the teams will be required to communicate and collaborate often on the design and production of the new technology being implemented, for this reason a ‘Product team’ would be heavily utilised as the use of the ‘Scrum’ approach to production. ‘A huge benefit of this agile approach is faster deployment times, meaning teams can more easily keep up with user expectations and deliver continued improvement. This team structure also favours a cross-functional team’ (PagerDuty, 2021). 
2.2  Departmental Structure
As suggested by (Kenneth Lange, 2020, page 12), Setting up the team with this approach leaves you with three pre-defined roles; the ‘Product owner/ team manager’ who guides the development team and is responsible for the safety of the engineers and ensuring they abide by a code of conduct. Next the ‘Development team’ who are the engineers with specific skill sets such as software engineers or testers that have been selected specifically with the product in mind, for this product there will be a need for engineers with experience in fabrication, CAD and similar fields that relate to the production of the small livestock trailer. Finally, the ‘Scrum Master’ who’s job is essentially to coach the manager and engineers in working efficiently while also identifying any issues that may be slowing down the team so they can be resolved. 
2.3  Team Management
For an engineering team to work together efficiently, various management roles are created depending on the requirements of the project, on a product such as this that does not require Software engineering and has only basic technology, the management positions would be limited. Two useful roles suggested as common necessary roles for management on Zippia are an Engineering Director and Senior Engineering director. The Senior Engineering director of this project would be on the top of the command chain, overseeing the departments through correspondence with an Engineering Director. Throughout the project they will be responsible for ensuring that they, and all the engineers under them abide by general codes of conduct and legal regulations, ‘they make sure everything is aligned with the established policies and objectives of the organization. They are also responsible for making sure that goals are met, standards of quality are upheld, and legal regulations are adhered to’ (Zippia, 2021). 










The Engineering Director works more closely with the engineers and has a role that is both technical and strategic, on the technical side they will often be involved in the development the product. Strategically, they have more interaction with the engineers that make up the team compared to the Senior Engineering Director, who would communicate through the Engineering Director to the team. They are responsible for duties such as setting goals for the team, engineer recruitment and project management. Another of their duties essential to the success of the product is to provide the engineers with ‘expert engineering guidance within the organisation in areas such as testing, safety, and repair. This often Includes providing training and leadership concerning the use of maintenance of equipment’ (ExecutiveRecruitment, 2021). 
2.4  Code of Conduct
All management positions on the project have a duty in common, which is to ensure all engineers keep to a set of general codes of conduct: 

Engineers, in the fulfilment of their professional duties, shall:
1. Hold paramount the safety, health, and welfare of the public.
2. Perform services only in areas of their competence.
3. Issue public statements only in an objective and truthful manner.
4. Act for each employer or client as faithful agents or trustees.
5. Avoid deceptive acts.
6. Conduct themselves honourably, responsibly, ethically, and lawfully so as to enhance the honour, reputation, and usefulness of the profession (Sourced from NSPE, 2021).
Product Development
3.1  Ideation and Market Research 
When it comes to developing the Small Livestock Trailer there are several steps that must be undergone throughout the process so that we can ensure that by the result, the product will be successful in making a profit while being up to standard with build specifications and safety precautions required for the product to be on sale. The very first step in the development of any product will be generating new ideas and improvements on existing products, to do this the designer will need to employ various strategies to help innovation such as brainstorming possible solutions to existing problems with small livestock trailers, and to do this the Market Researchers could ask users of existing products for suggested improvements. This method can save a lot of time as the researchers themselves may have no experience in using the commonly used versions of the product in question.
3.2  Creating a Functional Problem-Solving Team
For the Scrum Master to ensure their researchers are working efficiently as a team in the research process they should employ group problem solving strategies such as forcing equal participation, ‘The purpose of a meeting is to share ideas with one another, and if some people aren’t sharing, that purpose is lost’ (EngageForSuccess, 2019). It is also important for the Scrum Master/manager to allow time for individual brainstorming to obtain as many different ideas as possible, ‘give your meeting attendees time to brainstorm the problem on their own, so they come to the meeting with a handful of solutions already in mind’ (EngageForSuccess, 2019).
3.3  Prototyping and Final Production
Once there have been improvement ideas generated for the small livestock trailer the team can begin to produce prototypes to be evaluated, these prototypes may be digital (CAD Designs) or more basic physical models, with the aim to be to collate as many different iterations as possible. After extensive research, design and testing of different iterations the product can then be moved forward to production, here the fabrication engineers will play a much larger part once given engineering drawings of the final iteration drawn up by designers. It is also likely that some parts or specifications of parts may be needed to complete the product, ‘Depending on the type of product you’ve created, you may need to call upon external designers to provide the design specifications required for the final product’ (The Blueprint,2021). These design specifications could be dimensions of externally sourced parts such as bearings or wheels that the fabricated parts must be dimensioned to fit to make it any use to a buyer. 
Discussion
4.1  Environmental Issues
In industry the impacts of the product, whether it’s to the environment or the user, must be considered before releasing a product to the market. In the case of the livestock trailer and its potential effect on the environment, there will be some non-recyclable parts such at tyres or break lights that once thrown away will never be recycled, unlike metal parts that could be recycled. To counter this, parts that may have an effect on the environment once thrown after should be built to be longer lasting and tougher. 
4.2  Health and Safety
Health and safety risks for the livestock trailer will have to be assessed in relation to both the human user and the animals being transported when the product is being tested. Any trailer under production in Wales must follow a specification created by the government, with the aim of ensuring the safe transport of livestock. An example of a requirement set by (gov.wales, 2007) is as follows; ‘Carry suitable equipment to load and unload animals. Non-slip surfaces. Foot battens, or similar, if ramp steeper than 10°’, while this is required by the government for the trailer to be legal it is also important to see to any factors that will mean the difference for the farmer, so that the customer is satisfied. When assessing the risks to the user in relation to the livestock trailer, some of the main concerns would likely include areas where doors/moving parts collide or parts under a lot of tension such as door springs or suspension coils. Most risks such as these are generally down to the user to avoid, however it is still the legal responsibility of the product owner if an accident occurs due to a fault in the trailer, therefore parts such as these that may cause injury should be designed with this in mind.







Conclusion
5.1  Marketing
The successful development of the product does not end with its production, but when it makes a profit on the market. The final stage in the livestock trailers production would be left down to the Marketing and Sales teams, then finally to be approved by the Senior management before the product is launched (asana,2021). It is stated on this page that ‘the marketing team will assist with developing the marketing strategy and testing it before the product goes live’, they are also responsible for evaluating the success of the product after launch so that the marketing strategy can be altered if needed. The sales team, arguably one of the most important teams can make or break the success of the product. Frie Pétré (2021) suggests that the key to the sales team developing an effective strategy is by dividing their sales objectives into four main categories:	
· Market Coverage – sales teams’ ability to cover the market
· Sales Force Capability – sales teams’ ability to close deals
· Customer Focus – sales teams’ ability to attract and retain customers
· Product Focus – sales teams’ ability to sell products
It is important for the sales team to be competent in all four categories to ensure the successful marketing of the livestock trailer.






5.2  Personal Development and Career Path
I decided on taking the Motorcycle Engineering course after finding out about the race teams available at UWTSD, I saw these as the perfect way to gain the experience in motorsport that would elevate me above other engineers in the eyes of companies such as McLaren or Mercedes. In the time before applying to such jobs, I will need to take any opportunity presented to me that could provide me with even more experience, inside or outside of university.
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