
The Part Sweeper is a very useful robot that can help around the robotics room. In Team 40’s robotics room, very often you can find many screws, nuts, bolts, spacers and gears lying on the ground not being used. This causes the team to buy more screws or other parts because we don’t have enough time to vacuum them up. We saw vaccuming parts as a very inefficient way to solve this problem. So using the video, Introduction to Whole Systems and Lifestyle Thinking, we started to design a robot that would make the solution much more efficient then the current system. 

The first step was to measure the impact of the current system, the vacuum. We first took how much energy (watts) the vacuum draws per hour and saw that for the current vacuum we have at the school draws just about 1300 watts per hour. Next we looked at the materials needed to run the vacuum. Bags need to be bought once a month and that costs money.


After taking all these things into consideration we decided upon two main goals for the robot. The number one goal we wanted to accomplish was to reduce energy output. Second was to make less of an impact with the materials used with the robot. With these priorities in mind we started to design a robot that fulfills these things.  

We started with the drive train. We knew we didn’t have to have much power because it was not like the robot was going to push anything. So we decided on a two motor drive train powered by 293 motors. We had four wheels with only the back 2” high traction wheels powered. The front Omni wheels are free floating. We then worked on the specifics of the intake sweeper. The intake was just four intake rollers geared 2-1 to two 293 motors. This would intake onto a lexan box that can be easily removed when full. The robot can be user controlled or run autonomously depending on the users’ preference. Autonomously the robot utilizes an ultrasonic sensor to avoid obstacles and intake parts laying on the field or floor.

After designing the robot, we then did calculations about energy used by both systems to see if we were more or less efficient. Using the video about Energy efficiency design as a guide we had to first figure out the amount of energy used with a battery per charge. We figured out the Watts used per battery charge using this formula P(W) = V(V) × I(A).  With P(W) = 21.6 V(V) = 7.2 I(A) = 3. What do all these numbers mean? 21.6 Watts is what it takes to charge the battery fully. Let’s say we run the vacuum for 10 minutes that uses about 217 watts whereas running the battery about a ten minutes only uses 26.7. The new value is only 10% of the original value, meaning energy usage would decrease by a factor of 10. The new value is only 1/10 of a usual vacuum’s energy usage. That is a big saving of energy usage. 

The robot could have used a Heliocentris Alternative Energy Kit to recharge the battery making it even more energy efficient. Making the robots energy footprint even less than when the battery is charged through a wall charger. 
 
Next we worked on incorporating our second goal of minimizing impact with materials used in the robot.  We did this is in two ways, Lightweighting and making the system bag-less.  We came to this conclusion after watching the video about Reducing Material Usage (Lightweighting). We decided that that we should build a robot that was aerodynamic and as light as possible yet still retaining strength. By lightweighting certain parts of the robot we were able to achieve this. This helps us out in two ways. Long term it reduces energy output while the robot is running; and in the short term it reduces the amount of material needed to build the robot.


The clips from Autodesk Sustainability Workshop really helped in designing this robot. The video about Introduction to Whole Systems and Lifestyle Thinking really helped with figuring out how to make a design more sustainable and efficient. It also showed us that sometimes you have to pick and chose certain ways to make a design more sustainable, it can’t be perfect.
