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[bookmark: _Toc167454494]Introduction
For the assignment the group was tasked with creating a product that was suited to one of the three topics provided. These topics included:
· Create a STEM project (science, technology, engineering, and math) for students in underdeveloped nations. The project needs to have step-by-step instructions and be easy to medium in difficulty. The goal of this project is to engage the public in STEM education while also having fun and being as interactive as possible.	Comment by Gerard Morgan: No need to list all of these, this is eating into your word count. 


· Create a low-cost assistive technology to benefit those who are disabled or impaired. The goal of the gadget should be to enhance the user's quality of life in general. 

· Create a product that will assist consumers in being more environmentally conscious at home. This can entail raising awareness among the public to encourage a reduction in the quantity of food, water, or energy wasted in homes. 

Between these three topics the group chose to do a STEM project. This topic was chosen after extensive research into the three topics and products that fitted the criteria the topics. The group chose STEM as a product had been chosen and fitted into the STEM topic well.	Comment by Gerard Morgan: Reconsider your wording here. 

What research was done? How was it done? This is very descriptive. 	Comment by Gerard Morgan: What is the justification for this? 

The group was then tasked with presenting the idea in a power point presentation. Here the group was to talk about how the product was to be designed, the roles of individuals in the group, what the inspiration for the product was, how was the product going to be made and how it was going to work.	Comment by Gerard Morgan: Very descriptive 

The final task was to present a working product with a demonstration to a group of people. A poster was to also be provided to show people what the product is, the process of why the group picked the product and how it was made.



[bookmark: _Toc167454495]What was the Product?
After a few weeks of researching, the group decided on designing something in the topic of STEM. They decided on making a water purifier that would clean water through a hand made filter, made of sand, charcoal granules and cheese cloth, and the water would then be cleaned by a UV-C LED. They got the inspiration for UV-C cleaning water bottle from a shark tank episode where a man has a small flask with a UV-C LED inside to clean the water. (Waatr, n.d). The design would need something to detect the cloudiness of the water to determine if is safe to drink, the water level to show water being in the water container and LEDs to act as indicators for the electronic devices. All the components would be connected by a PCB board connected to the Arduino that would hold the code, telling the components what to do and when to do it.	Comment by Gerard Morgan: What research? 	Comment by Gerard Morgan: Why? 	Comment by Gerard Morgan: This would be a good opportunity to bring in that research and explain why that decision was made. 
	Comment by Gerard Morgan: Are there other considerations here? Could you include more detail and explanation? 
[image: A blue bottle with a blue cap

Description automatically generated] (Waatr, n.d)
The picture below shows what the original design of the water purifier the group came up with. In the diagram, the hand made filter was mounted through the top of the outer container. (Singh, 2015). It would then lead into the inner container that would hold the water the filter would have cleaned. The components that detect the that the water is dirty and that detect that there is water would be fitted at the bottom in the water container. Below the water container is the UV-C LED that would clean the water through the plastic container. All the electronics lead to the box on the left of the outer container which houses the PCB board and Arduino. Holes in the box would be made for access to the switch and for the LED indicators to be seen easily. Finally, on the right of the inner container is the water tap that would empty the water from the water container. 	Comment by Gerard Morgan: What are you referencing here? 	Comment by Gerard Morgan: Justification for Arduino over other microcontrollers? 	Comment by Gerard Morgan: Could you reflect on the initial design?
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Description automatically generated]
[bookmark: _Toc167454496]Water Purifier Research
During the researching phase of the water purifier project, each person in the group was assigned an area to research. Scott was to research UV purification and particle filtration, Ethan was to research water quality monitoring and water transport, Tommy was to research Arduino powering and Steffan was to research microcontrollers. From this research, the group found what electronic components they needed, how the water purifier would work and how much the parts would cost.	Comment by Gerard Morgan: What was the result of the research? How did it impact the decisions made? 
	Comment by Gerard Morgan: Very descriptive 
[bookmark: _Toc167454497]What were the group roles?	Comment by Gerard Morgan: Overall this could be condensed 
The group roles were chosen and given to team members who had experience in that area so that different members of the group could work on different things at the same time. Also, just because someone was assigned to a task, doesn’t mean they wouldn’t be able to get help from someone else in the group if they needed assistance.	Comment by Gerard Morgan: What time of project management method is this? 	Comment by Gerard Morgan: Avoid contraction – ‘do not’ 	Comment by Gerard Morgan: Would not
[bookmark: _Toc167454498]PCB Design
The role of designing the PCB and printing it was assigned to Scott as he had the most experience with PCB design and was the most confident in it. Scott had done PCB design in his level 3 Electronics course and had done more in world skill competitions. The PCB was very important to the project as it was the part that would connect all the electronics together.  Scott needed to design the PCB so that it would fit perfectly onto the Arduino by matching up with the Arduino pins.	Comment by Gerard Morgan: Could more detail be added here? What software was used? Milling machine? And so on… 

[image: An orange rectangular device with wires and wires

Description automatically generated]
[bookmark: _Toc167454499]Bread Boarding
The role of breadboarding a circuit was assigned to Ethan. This is due to his experience of breadboarding in his level 3 Electronics course. The role would require him to design the circuit of the water purifier so that it would be compatible with the Arduino and be powered by an external power source so Scott could get an understanding of what his PCB would look like. The image below is a prototype of the circuit with the breadboarding on the left.	Comment by Gerard Morgan: Captions? 
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Description automatically generated]


[bookmark: _Toc167454500]CAD Design & 3D Printing Coding
The role designing the circuitry housing and hand made filter cylinder was given to Tommy. This was due to his experience with 3D designing with TechSoft. This role would allow 3D printed parts to make the finished design look more aesthetically pleasing and would provide easy functionality for switch out the handmade filter. Not many computers in the college had TechSoft so Autodesk inventor and Fusion were used instead. This was beneficial for the group as some of us had used Autodesk before.
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[bookmark: _Toc167454501]Coding
Th role of coding went to Steffan as he had the most experience with coding due a one-year course in Computer Science, coding with Arduino in level 3 Electronics and programming in the world skills robotics competition. Steffan’s job was to program the Arduino so that the water purifier would be able to check the waters turbidity level, if there was enough water in the water container, have the LEDs indicate what process was taking place and have the UV-C turn on when the water was in the system.
[bookmark: _Toc167454502]Process of Coding
The task started with coding the components which he already had experience coding. This would include the LEDs and transistor. The code had a few ‘if’ statements in it that would say when the green LED is on, the red LED and Yellow LED (UV-C) are off. This would represent the water being clean. He would then code when the red LED and Yellow LED (UV-C) are on, the green LED is off. This would represent the water being dirty. This code would be changed later so that the UV-C would turn on with the green LED as UV-C doesn’t work as efficiently with water with a high turbidity. The UV-C would also be activated through a transistor as it would have to run of a higher power source than the rest of the components.	Comment by Gerard Morgan: Do not	Comment by Gerard Morgan: Good level of detail, but this could be presented more coherently. I,e could you create a flow chart of the process and break it down into bulled points? 
[image: A screen shot of a computer

Description automatically generated]
(First failed attempt of integrating turbidity code into the Arduino)
	Comment by Gerard Morgan: More technical detail could be included in this section – This would allow you to demonstrate your knowledge and understanding.  
After getting a basic understanding of how the code was going to work, the next part piece of code that needed to be programmed was the turbidity code. Steffan had never programmed a turbidity sensor before so that part of the code took up the most time as he needed to research how the code works from different sources. (RAJESH, 2024). After a couple of months of programming, he had managed to incorporate a working turbidity code into the arduino that would detect water with a high turbidity level. The final part of the code was the water level sensor. This conponent wasn’t that difficult to code as there were many sources online that had used a water level sensor in other projects, unlike the turbidity sensor. The water level sensor code was a lot more simple to program into the main code and was completed within a day. 	Comment by Gerard Morgan: Where is this being referenced? The bullet points make it unclear. 	Comment by Gerard Morgan: 
[image: A screen shot of a computer

Description automatically generated]
Finished Water Purifier code.	Comment by Gerard Morgan: Could you break this down more? Good opportunity to evaluate and reflect. 

[bookmark: _Toc167454503]Problems encountered
When trying to complete the project, the group came across a couple of problems. One of these problems was that Tommy didn’t have any understanding of Autodesk Fusion. This led to Scott having to 3D design the pieces within the last couple of days before presenting the project to groups of people. This led to a lot of stress within the group and rushed work being done whilst putting the water purifier together. This resulted in the product not looking as good as the team hoped but it gave the group more ideas for if it was to be improved.	Comment by Gerard Morgan: More evaluation and reflect could be included here. 
Another problem that occurred was some absence as this resulted in some delays. This would include Steffan missing a few research sessions, leading to less ideas to be made for the project research ideas. The main delays where holidays as the group were not able to work on the project due to a lack of resources.	Comment by Gerard Morgan: Same again – how could this have been improved? What could have been done differently. Reflection on the situation and the outcome. 
The final problem was that the turbidity code took up a lot of time when it came to coding the Arduino. If this was done quicker, Steffan could have given more help to Scott when creating 3D printed pieces for the water purifier.
[bookmark: _Toc167454504]Changes to the product
Changes the group made to the project was that only one container was used instead of two as the group didn’t have enough time towards the end to make an exact replica of the drawn-up design.	Comment by Gerard Morgan: What caused this? How could it have been avoided? 
Another change that was made was the placement of the water level sensor as the group had original changed it so it would detect when the water purifier was full, but in a last-minute rush placed it near to the bottom opposite the turbidity sensor. This was so the group could demonstrate how the water purifier works without having to fill up a 3-litre bottle. This resulted in Steffan having to change the code so that the purpose of the water level sensor was not to detect the max amount of water, but to detect when there was enough water in the water purifier to test the waters turbidity. Steffan had thought up the code on the way to college on the day of presenting.	Comment by Gerard Morgan: Reconsider the use of these words

[image: A screenshot of a computer code
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Description automatically generated]
Notes off Steffan's phone to change the water level code.                      Finished water purifier being tested.
[bookmark: _Toc167454505]How could the product be improved?
Overall, there are many factors of which the water purifier could’ve been improved. The main factors include:
· Decreasing the size of the water purifier - This could be done by inverting the handmade filter so it could fit inside the bottle, changing the handmade filter to use other material instead of sand and gravel so it may be smaller and decreasing the size of the water purifier container as a 3-litre bottle was a bit too big when it came to demonstrating the filtering process of water.	Comment by Gerard Morgan: Very descriptive – how could you go about doing this? Could there be more than one method? Could you weigh them up? 
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Description automatically generated]
· Strengthen the water purifier – The purifier was made from your typical cheap plastic bottle. This resulted in the bottle warping shape when hot glue was applied for adding on the 3D printed parts, parts were indented because the bottle was weak, and it was not stable when it came to balancing the handmade filter on top of it. If the group was to use a more solid plastic bottle, it would’ve been easier to apply components to and more hardwearing overall.	Comment by Gerard Morgan: What plastic would you use? 

[image: A plastic bottle with wires attached to it

Description automatically generated]
· Clean up the code – Whilst presenting the water purifier, the code had to be changed due to some values being slightly too high. When it came to changing the code, it was more challenging then expected due to the lack of labelling. With a bit more organisation of the code, it would be easier to understand.	Comment by Gerard Morgan: How would this benefit the project? And how would you do this? 
[image: A screen shot of a computer

Description automatically generated]
[bookmark: _Toc167454506]Group Evaluation
[bookmark: _Toc167454507]Scott
During the project, Scott had done well with managing his time when it came to completing his role within the group. He was a great group member as shown by him taking over Tommy’s role of CAD designing. If it wasn’t for him being a good team member, the final product would look more like bottle with some wires glued to it. He also had a big part in putting the water purifier together, whether it was soldering the PCB or hot glueing the parts onto the water purifier bottle.
[bookmark: _Toc167454508]Ethan
During to project, Ethan was given the job of breadboarding that everyone new would be done quickly. He had done well with making himself available to anyone that needed help and was good help to Steffan when researching turbidity sensor code. He also did well when designing the poster for the groups stall for presenting the water purifier.
[bookmark: _Toc167454509]Tommy
During the project, Tommy had a very good attendance and had missed basically no sessions. However, he had completely no understanding when it came to Autodesk Fusion and struggled to create anything.  He also didn’t show up when the time came to present the Water purifier. There may be a chance that Tommy didn’t add anything when it came time to building the finished water purifier.
[bookmark: _Toc167454510]Steffan
During the project, Steffan had missed a decent amount of session which had resulted in a pour attendance. However, he was able to complete his task role whilst also giving input into how the water purifier should be built and supplied the bottle for the water purifier.

[bookmark: _Toc167454511]Conclusion
[bookmark: _GoBack]In conclusion, the project could’ve been done better with more care. On the other hand, the group had made a working water purifier using a handmade filter and UV-C LED.  Most of the group did regret choosing a water purifier as we found more interesting things to make. For example, a cube that extends out small dots so blind people can learn brail. So, the group regrets not doing more thorough research into finding product ideas. Overall, the product was a success but has a lot to improve upon so that it could be easier to build and look better to users.	Comment by Gerard Morgan: In what sense? 	Comment by Gerard Morgan: Avoid first person 
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