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Abstract  
This document outlines a plan for creating the third prototype. The document covers the 
customer feedback received from prototype 2. The document explains how the prototype 3 will 
be used to test critical systems of the design. Finally, the document summarized the results of 
the design review and prototype III.  
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Feedback From Client 
 

When we showed prototype II to the customer, she showed excitement that the cups were 
removable and could be detached from the cup holders easily. She also mentioned that our 
design looked to be durable over a long period of time. She showed great excitement for our 
project due to the number of plants it can hold/grow with minimal space required. A pleasant 
aesthetic feature that the client was really pleased with was that our hydroponic design and our 
construction greenhouse design are both in a matching hexagon shape style. After presenting our 
electronic system to the client, she concluded that she likes that the system was easily programed 
and did not find an issue in using the electronic system herself. This was great news to hear as 
she had originally expressed concern over not being overly confident with working with 
electronics.   

Results From Prototype I and Prototype II 
Prototype I was mainly focusing on testing the water delivery system. Checking to see if water 
would be supplied to each of the individual plants. To test this, we made a panel of the unit so we 
could replicate the water flowing down the sides of the hydroponic. The test was a success, and 
we were happy to not change the design of our water delivery. Some issues in the construction of 
the prototype were that the cup holders were made from rigid foam which would not cut smoothy 
and make a mess. Also, it was time consuming cutting multiple different sized pieces of foam 
which most of these cuts required a 45-degree angle cut with a knife. In addition to these issues, 
cutting an even hole for the cups caused a lot of difficulties in accuracy. Overall, we decided that 
taking 3 hours to make 3 cup holders were not beneficial with our time and did not produce the 
desired aesthetic for our hydroponic.   

In prototype II we tested the assembly of the units to see the structural integrity and ease of 
construction. Since we found problems with making the cup holders in prototype I, we changed 
our cup holder design from foam to 3D prints. For prototype II, we assembled one of the 3D 
printed cup holders into a piece of foam. The process was both easy, quick and produced strong 
waterproof cup holders. We found that we could use hot glue to secure the cup holders on the 
back of the foam. Once this was assembled, it was important that we caulked the sides to 
waterproof the cup holder. We were happy with the clean outcome of this test, which allowed us 
to further continue with the 3D printed cup holders.   

 

Furthermore, we tested our 3D designs for two main features; strength and speed. Testing the 
strength was to ensure the prints were durable and the speed was a necessary component as we 
had to ensure they were completed in time for design day. We tried a variety of thicknesses and 
found that the 2.5 mm wall thickness with 10% infill was the ideal settings. In addition, we 
modified the 3D designs to allow us to print as many parts as possible on the 3D printer plate. As 
a results, we were able to print 6 cups or 4 cup holders at a time on a 3D printer.   
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Prototype III 
 

For prototype III, our goal was to test the strength of one unit in our design. Mainly observing if 
the unit could hold the weight of the other stackable units and plants. To complete this, we made 
one unit and tested the glue joints, cup holders, paint durability, and aesthetic of the overall 
design. Before starting the 30-degree angle cuts for our individual foam unit and base, we ran 
into an equipment issue. We found that the table saw, which plays an important role in our 
process of construction, was not available in the stem building. This was a setback in our 
progress for the hydroponic and we spend the next couple of days trying to acquire another way 
to cut our materials safely. We tried using a circular saw but found that it was too powerful and 
cutting the foam with it was quite dangerous. After some searching, we found a small circular 
saw that only had a 2-inch blade which meant it was less powerful and easier to handle. With a 
safer method of producing clean 30-degree cuts on the foam, we were able to produce the cuts 
for all the sides in one unit. We then added the cup holders and secured them with hot glue in the 
back of the foam. Once the hot glue was dry, we used foam caulking to waterproof the seams to 
avoid any water leakage. Now that all the foam pieces were produced, we used a construction 
adhesive for the foam boards and glued each side together. Painters’ tape held the pieces together 
in place while the glue dried. We used painters’ tape instead of heavy-duty clamps simply 
because the clamps would disorient the shape of the hexagon we were trying to produce.   

 

By making one of the units, we were able to test the functionality of the entire system. We could 
then test the water flow down the sides of the system and the sensors that relayed information 
back to the nutrient system. 

Prototype III Results 
 

From the construction of prototype III, we learned that it was hard to make a perfect hexagon due 
to the amount of error in the cuts and the glue. To fix this problem we decided to use a hexagon 
shaped object to test the alignment of our units and base to ensure that the project would be the 
right shape. Also, we found that the amount of glue that we need to each unit was significantly 
more than we had originally planned. Then, after checking on the finished unit the next day, we 
found that the glue had not fully dried. After re-reading the glue label, we found the cure time 
was larger than 24 hr. This meant that we could not leave the gluing to the last minute and that 
we should ideally get all the gluing done a week before design day.    

The final product of prototype III was successful as we ended up with a design that looked 
aesthetically pleasing and functioned properly.  We were able to get the unit to resemble the 
shape of a proper hexagon by making use of the parallel angels and measurements on the CAD 
design. We tested our paint on the foam to see if the foam would be melted by the paint. 
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thankfully, the foam was not eaten by the paint so were able to apply the primer to the foam 
before glue the units together.    

 

 

Figure 1: Prototype III dry fit                                                 Figure 2: Prototype III glued 

 

Feedback 
 

A large portion of our feedback that we received were positive. Some questions that had been 
asked are if the hydroponic system would be done on time, especially since we have roughly a 
week left. As a team we are not worried about the time required to finish the hydroponic since 
we have made significant progress, and we take time outside the lab class to continue 
constructing parts of the hydroponic. Another question was if the stackable units were too heavy; 
however, after prototype III testing, we concluded that the weight was not an issue since the units 
are very strong, stable and durable. During the progress of the individual foam pieces, some 
comments were made about the aesthetics of the foam because it was originally pink with words 
on them. We have decided to paint the foam all white to have a clean look which has been 
positive feedback from others.   
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Updated Bill of Materials 
 

  
After purchasing the materials and beginning on the construction of the hydroponic we found that it 
was necessary to update the bill of materials to more accurately reflect the materials used and cost.   
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Conclusion 
 

It is essential to address issues that arises in each step of the project and predict potential issues. 
Our prototype III was an overall success, and this is a step closer to our final hydroponic system. 
A rough test indicated that the structure of the hydroponic units is strong enough to withstand the 
heavy load that it would need to carry from the plants. We have significantly progressed in our 
hydroponic and our final steps would be to assemble all our individual pieces together including 
the electronics, pumps and piping.   
    
 

   


