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Opportunity 

Initially, our design tried to solve the problems including the technology of 

communication-phones, social media, the internet, building the bridge between 

mechanical design and message convey, expressing concept of protecting water and 

finally making an example of the mechanical designs intended to convey a message. 
So, to be more specific, our goal of technology and communication represents the idea 

of utilizing power of communication which could promote our art design to every corner 

around the world and therefore it could be able to be seen through the social media. 

All these concepts in the final version are remaining the same as our first goals. 

High-level strategy  

In our realized product, we remain most of the functionalities that we intend to do. 

Here are the functionalities of what have been shown in the first version: Firstly, A row 

of decorated turning gears symbolizing the ocean rotates from a clean, tumultuous ide 

to a polluted, lifeless side. Secondary, the sewage in the water storage falls from a 

pipe making waterfalls from the back to the front tank using a water lifting device and 

the motor rotates on linear accordance with water weight. Thirdly, Holes between the 

tanks close at first until the front tank is filled with water to let the water flow back as a 

recycle. Lastly, led lights turn on when the ocean is clean but turn off when the cycle 

ends with gears on its lifeless side. 

And we revised some of the design details like shape of the gears mentioned in 

the first point have been switched to the round wooden plate since it’s hard and not 

necessary to cut the wooden plate in the shape of gears.  

What’s more, we abandon the concept of applying water pump since it’s too 

complicated to make everything waterproof and is doesn’t show much relevance 

towards the courses as those are the suggestions given by professor. We tend to more 

focus on the mechanical and electrical design including transmission system, circuit 

itself and switching the water system from pumping to gravity water system. 

Photo of the device 

 
Fig1. Photo of the device 



Function-critical decisions 

   First, we decided to use a stainless-steel shaft as the core of the entire transmission 

system. Considering the weight of the entire system, the stiffness of an iron shaft is 

necessary to meet our manufacturing requirements. In addition, we chose to drill holes 

in the collars to enhance the circumferential stability of the shaft system. Following this, 

for artistic design considerations, we did not emphasize torque and speed too much in 

the design. It was sufficient to meet the basic calculations for motor operation. Finally, 

due to the artistic features of the design, the entire system's structure and framework 

are entirely made of wood. Compared to iron materials and 3D printing materials, wood 

is easier to process and has unique artistic processing characteristics. 

Function-critical calculations 

It is known that the equation of the moment of inertia is: 
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Where 𝐼 is the moment of inertia and 𝑟 is the radius of the wooden plate and 

steel shaft, so based on equations 1 and the design information of the wooden plates 

shown in Fig1, we could then calculate the moment inertia of the whole transmission 

system: 
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Fig 2. Design parameters of the transmission system 

Then we could simply calculate the total moment inertia which is 

𝐼𝑡𝑜𝑡𝑎𝑙 = 5 ∗ 0.00265 + 7 ∗ 0.00117 + 2 ∗ 0.00817 + 0.07672 = 11.45 kg × 𝑐𝑚2 (3)      

𝑃 = 𝑇𝜔                             (4) 

As an art design, the angular velocity doesn’t require an extremely high value, it’s 

reasonable to set it as 2rpm since the rotate represent the pollute of the sea, so based 

on Fig 2 we can conclude that while the speed is 2rpm, the maximum operating torque 

is 30kg*m which is quite safe based on the equation4. Later we calculated and found 

out the maximum power at 2rpm is much lower than the power of 25rpm. So, it will be 

quite safe based on the torque calculation. 



 
Fig 3. The speed-torque relationship of the motor 

Updated circuit diagram 

 

Fig4. Updated circuit diagram 

State transition diagram 

 
Fig5. State Diagram 

Reflection 

Our group functions well with effective division of tasks, but it lacks the leadership 

of a group leader. It is suggested that the group elects a leader in the future to enhance 

the efficiency of task allocation. 
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