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Technical report on the development of a bladeless fan
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Introduction-

This technical report will cover how I would lead a team of engineers and other departments to successfully develop a product. The product in question being a bladeless fan. For this I will need to discuss departmental structure including which departments will need to be involved on this project for it to be successful, also how these different areas would need to be managed for the best result possible will need to be a large talking point for this report. 
These various teams will need to have correct structure and follow all codes of conduct for the optimum results. To ensure each department are working to professional standard, managers are essential for each department. This means that the flow of to product development will not be disturbed and the product will come to fruition in the correct time.
Most departments will have problems to overcome whether that be with marketing the product, environmental issues that occur with materials used or anything in-between. These issues will need to be addressed promptly as to not slow down the design of the product. 
Some environmental issues may not have an affect on the product itself however the reverse may occur, leading to the product influence the environment. Sustainability concerns will be an influence on the material choices and design of the product to ensure that it is as eco friendly as possible. 
If all these departments coincide and work as one vast team then a successful product will be designed. This will not be achieved if any one of these aspects is not considered in the designing process. A lack of structure will cause progression at different rates which may result in departments having a shortage of work which may influence the professional standard of the work produced. 



Engineering Team Structure-

The structure within a group directly correlates to the outcome of whatever said group is trying to achieve. “To succeed in realizing effectiveness in bridge construction project is only possible by close cooperation between all project participants, i.e. client, consultant(s), and contractor(s) (Ekström, 2019)”. Although this source does not relate directly to the product being developed the principle remains, without appropriate cooperation between departments the outcome isn’t optimised. 
For the development of a bladeless fan, the departments that must be involved should include a project team, and product design team and finally an environmental team. The project team will undertake the role of researching previous designs and scouring the market to set the new product apart from these to bring something completely new to the market in the hope of boosting sales. The product design team will base their designs off the research completed by the project team in order to develop their new design. Lastly the environmental team will conduct their own research as to what materials will be used within the product to ensure its as green as possible given this is such an important consideration in the current environmental climate. 
Within the project team there would need to be a manger to undertake to role of creating a team plan and recruitment of other members within the team. Other duties of this manager include creating a manageable timetable, assigning tasks and provide regular updates to upper management as stated by Villanova University (Villanova Univeristy, 2021). This manager would oversee a group consisting of project team members who would tackle responsibilities like the contribution to overall project objectives. These members may comprise of in-house staff or external consultants.
The product design team will also have a manger in charge overseeing the design and progress made by the team. This information will be relayed to upper management so that the headway being made can be acknowledged by the mangers in charge of the project to perhaps alter the schedule should that be necessary. 
Finally, the environmental team would undergo tasks such as research on new materials that would elevate sales of the product giving it an edge over other products in the same field. Eco-Design is an extremely important aspect of product design in the current day, “As a method of ecodesign, life cycle assessment (LCA) is a systematic tool that enables the assessment of the environmental impacts of a product or service throughout its entire life cycle, i.e., raw material production, manufacture, distribution, use, and disposal including all intervening transportation steps necessary or caused by the product's existence (Wenlu wang, 2015)”.

All engineering teams and departments must abide by certain codes of conduct. A list created by the national society of professional engineers goes into detail on the very many professional obligations made by engineers when starting a role within a corporation. The fundamentals of these are as stated below.
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 honorably, responsibly, ethically, and lawfully so as to enhance the honor, reputation, and usefulness of the profession.
(NSPE, 2019)
These are just the basic codes of conduct that must be acknowledged by all engineers no matter what role they play within the operation or the operation at hand. It is important that engineers follow this code of conduct to ensure the chances of harm are reduced to a minimum. Without these codes there is a risk of safety to the public and a bad representation of your work.
 
Product Development-

There are many problems that may occur at any stage during the development of the bladeless fan. The first would be the placement of the blades. Despite the name ‘bladeless fan’, all air multipliers (bladeless fans) have blades usually hidden within the base of the fan tower. Packaging these blades in such a small space without interfering with airflow is the main challenge when designing such a product. 
Another concern would be how much dust could build up within the enclosed fan area. This would affect performance dramatically hence the need for a filter between the air inlet and the blades. This inlet would need to be restrictive enough to filter out a large portion of dust however have enough flow as to not restrict the performance of the fan. 
This information was sourced through Atomberg, a fan manufacturer. They said “A bladeless fan has blades hidden in the base. It is based on the air-multiplier technology and can generate an impressive airflow within the room.” (Atomberg editorial team, 2018)
The team would need to conduct research in to blade sizes and maximum outputs of certain blade sizes to relay this information to the design team so that they know how much room needs to be dedicated in the base to allow for the airflow that is required from the fan. Larger blades will increase airflow however may result in more noise and will require a larger are to be packaged in which are two negatives for the product. The product will need to emit virtually no noise to give it the premium feel that a customer desires. 
Issues legislations and standards-

When developing a product you must consider risks, health and safety, environmental impact, ethical issues and industry standards that apply to the product you are designing. 
Health and safety has a great impact on the development of product today. Some attention must be focused into the development of the blades from a health and safety standpoint. Serous injuries could occur during testing of the blades if the proper precautions aren’t put in place. 
[image: See the source image]
“Correct all discrepancies before starting the fan. Listen for any unusual noises, squeaks, squeals, hum, or rubbing. Make sure the blade does not contact any part of the spinning area.” (Moffitt, 2021)
All the dangers listed above must be checked before operating the fan during the testing of various blades. If these procedures are not carried out, then the risk of injury increases dramatically and should it occur a health and safety officer should be on hand at all times when carrying out testing. 
A bladeless fan is automatically a lot safer than a regular fan for everyday use as the rotating assembly is hidden in the base. This means that the user cannot accidentally encounter the fan blades during operation. This inherently makes them safer than normal fan however the use must still come with precaution. The fan must also have failsafe in place should the rotating assembly fail in any way. This failsafe would cut the power to the fan to ensure it stops spinning to reduce the damage internally and to distinguish any harm that it can inflict on the user. 



Conclusion-

For this to be a successful product a range of processes must be put in place to create the most sales. These processes will be a correct structure in each individual team that is part of the development of the product. There will be managers reporting the progress being made to higher officers to ensure a steady flow between all departments. The structure will also need the managers to communicate ideas and information between them such as the environmental team reporting on materials to be used in the product to the design team. All teams involved in this project must follow basic codes of conduct along with codes specific to their tasks to promote the most ethical product. 
Each team will discover problem that will need to be overcome during the development of the product along with problems that may arrive after the product goes to market. These will need to be tackled swiftly as to make sure sales aren’t affected. 
Considerations of health and safety will be essential at various points during development. Namely when designing the fan blades themselves. These are quite dangerous if no research is conducted into how to safely install them. Failsafe’s being a huge factor that will need addressing in case any malfunction occurs within the fan itself. 
In the future, my career as an engineer will require me to complete a masters level degree so that I am as educated as possible before entering the world of work. This will help get me to my goal as a developer for a leading motorsports manufacturer such as Mclaren. The steps that must be taken currently will be to score as highly as I can across all modules by putting extra hours in to achieve the best grades I can. With the additional hours spent revising and working on assignments I should accomplish my goals for my modules and hopefully be accepted to study at masters level. 


 
References
Atomberg editorial team, 2018. Bladeless Fan. [Online] 
Available at: https://atomberg.com/bladeless-fan/#:~:text=There%20are%20basically%20two%20types%20of%20bladeless%20fans%3A,bladeless%20fan%20has%20blades%20hidden%20in%20the%20base.
[Accessed 27 November 2021].
Ekström, D. P. T., 2019. Integrated project team performance in early design stages – performance indicators influencing effectiveness in bridge design. [Online] 
Available at: https://www.semanticscholar.org/paper/Integrated-project-team-performance-in-early-design-Ekstr%C3%B6m-Rempling/18c2a973a6f35681db35ad1f5913cbb957775bd4
[Accessed 22 November 2021].
Moffitt, 2021. 6 Common industrial fan hazards. [Online] 
Available at: https://www.moffittcorp.com/industrial-fan-safety-hazards/#:~:text=Correct%20all%20discrepancies%20before%20starting%20the%20fan.%20Listen,area.%20This%20is%20cause%20for%20immediate%20unit%20rejection.
[Accessed 28 November 2021].
NSPE, 2019. NSPE Code of ethics for engineers. [Online] 
Available at: https://www.nspe.org/resources/ethics/code-ethics#:~:text=Engineers%20shall%20treat%20all%20persons%20with%20dignity%2C%20respect%2C,persons%20with%20dignity%2C%20respect%2C%20fairness%20and%20without%20discrimination.
[Accessed 26 November 2021].
Villanova Univeristy, 2021. project team roles and responsiblities explained. [Online] 
Available at: https://www.villanovau.com/resources/project-management/project-team-roles-and-responsibilities/
[Accessed 26 November 2021].
Wenlu wang, J.-L., 2015. Life cycle assessment of equipment for electricity transmission and distribution networks. [Online] 
Available at: https://www.sciencedirect.com/topics/engineering/ecodesign
[Accessed 26 November 2021].



image1.png
Rotating fan blades.

Can cause serious injury
or cut.

Keep hands clear.
Turn off and lockout unit

before servicing.




