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Course Objectives

● Learn how waste creation is designed into our linear 
economy

● Understand engineering frameworks for designing “out” 
waste and designing with waste

● Create a Circular Engineering outline for an E-waste 
product

● Explore what main components make up electronics and 
how to work them



E-waste Stats

How is this product currently recycled? (just to make sure there isn’t a full-proof way Spoiler: there’s probably not)

What stats can you find on its particular pounds created every year?

History of your e-waste product

When was the device first invented? 

Does it create toxic waste? 

How is it currently re-integrated? (if any way)

This is a numbers slide to bring focus to the waste, pollution, loss of value, etc caused by your selected e-waste product. Build a case for 
why you selected this product.

Due Tonight
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What HAVE you found interesting about your 
disassembly?

● Is it easier/harder than it looked?
● Could you put it back together after?
● Any cool components you wanna use?
● Are you confused about the tear down in any way?



Disassembly Safety

1. Glasses

a. ALWAYS. 

2. Gloves

a. Recommended when prying, handling devices with ink/oil, generally a good call

3. Masks

a. Needed for soldering, recommended for devices with ink/oil

4. Electricity

a. Products may hold a charge for weeks after they are unplugged. Gloves assist in 

reducing risk of shock. Let products sit for a month to de-charge 

5. Breaking

a. Many pieces are glued, mechanically connected, or stuck. You may need to break an 

item so aim to limit destruction with prying tools (flat head screwdriver)

b. You may (not today) need to melt/saw a product



What are these pieces?

1. Plastic

a. Resin identification code (NOT AN INDICATOR IT CAN BE RECYCLED)

b. Issues with this system?

i. Hard to find, what if it breaks/degrades the label?

c. Do we trust the number?

i. How do we test?





https://makezine.com/projects/computer-printer-salvage/


What are these pieces?

1. Electrical Components

a. Identify broad category

i. Resistor, transistor, capacitor, motor, etc.

ii. Stuck?

1. Use google reverse image search

b. Part number

i. Resistor Stripes, capacitor parameters,

ii. Part numbers

https://eepower.com/resistor-guide/resistor-standards-and-codes/resistor-color-code/#
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Part Extraction?
1. Screws

2. Solder

a. Desoldering parts can be difficult as it is

i. Tiny, sometimes poorly soldered, and awkward 

mechanically

ii. Printed component boards have gotten smaller and 

smaller

1. Heating in mass to remove pieces at expense 

of the board

a. Theory: great

b. Practice: difficult to not burn board 

(fumes, flames, no fun)

3. Mechanical (Cut/Rip)

a. Clipping at the base of components can also work… but

i. You need connections for integrating the pieces into 

new builds. Cutting could limit/break these 

connections.

https://www.instructables.com/Salvage-ANY-Components-Fast-and-Easy-All-Mounting-/
https://www.instructables.com/Salvage-ANY-Components-Fast-and-Easy-All-Mounting-/


Part Use (Practice)
1. Breadboard

a. Allows for non-permanent connections

b. Connect in series and parallel

2. Clip/Slot connectors

a. Used in tandem with breadboard, the 

wiring system of clip/slot connectors

b. Lego mentality (universal connection)

3. Solder

a. Melting tin to hold two metal 

connections together

b. “reversible”



Part Use (Purpose)
1. Designing with a goal function in mind

a. How do you find purpose?

i. Goal definition

ii. Problem brainstorming

iii. Solution Convergence

2. Designing with a list of parts

a. What can I do with what I have?

i. Search part projects 

ii. Detail part uses and think of 

application

3. Designing to learn

a. Pick a skill you’d like and find interesting 

projects

RECYCLING



What do you do with ____?





Disassembly Documentation!

● Take pics of the pieces you separate

● Take pics of difficult disassembly areas

● Documentation allows for others to save time and 

compare notes!!



Finding the Purpose!

● Let’s combine recipe constraint 

design (work with what you have) 

with purpose design

○ How to find purpose? Pick 

problems!

○ Next class we will be doing a 

creativity workshop! 



Thought for the class:

"Never Just Remember How to Do Something, Understand How 
It Works"

If you simply remember how to do something, then all you can do is use it the same 
way over and over, but if you understand how it works, you can reason about it. Once 
you can reason about something in your mind you can contemplate why it is the way 
it is, you can apply your entire creative mind to making the most of it, and you can 
implement and question improvement – you own it intellectually. - Martin Rue

Recommended Media:
Electronic basics (https://www.youtube.com/watch?v=6Maq5IyHSuc)
Look out list (https://www.instructables.com/What-to-Keep-When-Taking-Apart-Electronic-Devices-/)
Computer parts (https://edu.gcfglobal.org/en/computerbasics/inside-a-computer/1/)
VCR example (https://electronics.howstuffworks.com/vcr3.htm)

https://www.youtube.com/watch?v=6Maq5IyHSuc
https://www.instructables.com/What-to-Keep-When-Taking-Apart-Electronic-Devices-/
https://edu.gcfglobal.org/en/computerbasics/inside-a-computer/1/
https://electronics.howstuffworks.com/vcr3.htm


Appendix Slides



Sustainable Design (Pre-Waste)

Hardware

Software

System

What is your process of identifying a 
principle of sustainable design?



Sustainable Design
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Product Stewardship

Companies design products WITH 

an end-of-life plan. 

How?



Product Stewardship



Let’s make a memorable summary phrase/word for 
each principle so they can be easily referenced

We will also go through any questions you all have 
on the principles for how to implement and what 
they mean.

We will be testing Miro for this, so please go to the 
announcements page on Collab
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Examples of Product Stewardship
Apple Recycling their Own Phones

- How? What is the success rate?

- What defines success? 

- What feels fishy?

- What would you want to see?
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Examples of Product Stewardship
Apple Recycling their Own Phones

- How? What is the success rate?

- What defines success? 

- What feels fishy?

- What would you want to see?

Refill Products

Modular Products

Recyclable Products (?)



Sustainable Design with Waste (Post)
Input pushed design.



Sustainable Design with Waste (Post)
Input pushed design.

We can identify waste streams and reorient them 

so the “waste” becomes a material input for a 

new product/process!



Sustainable Design with Waste (Post)







Sustainable Design with Waste (Post)
Input pushed design…

AND output pulled. 

Recycling with a purpose vs. making to use. We should design products to 

serve a purpose. 

The designed product should also be sustainably designed and the next 

life-cycle should be developed.



What to make with waste?
Ship of theseus

- Aluminum cans, glass bottles, clothing, etc.

New products!

- Creating an existing product out of sustainable materials 

(cheaper and sustainably sourced)

- Identifying community need

- Fun!



How do you envision how your product 
can be reused/refurbished rather than 
recycled in this “grinding” technique?

What limits do you see?

How could you see your product 
redesigned so it is more easily repaired, 
reused, recycled?



Let’s make a memorable summary phrase/word for 
each principle so they can be easily referenced

We will also go through any questions you all have 
on the principles for how to implement and what 
they mean.

We will be testing Miro for this, so please go to the 
announcements page on Collab



That means each year we waste 90 
billion tons of resources. This also 
means that we create 90 billion tons 
of potential resources.  

The current dominant economy is 
linear in its processes: it takes 
resources, makes goods, and 
quickly wastes them. 

-CIRCLE REPORT, 2021



CIRCLE ECONOMY

The circular economy is an economic system where 
waste is designed out, everything is used at its highest 
possible value for as long as possible and natural 
systems are regenerated.



These 2 will be our main focus



Class Naming Convention of 12 Principles

1. Safety First

2. Prevention 

3.  Low resource separation 

and purification

4.  Optimization

5.  Limit Extraneous thinking

6. Hard Work to Salvage Gold

7. Realistic Design Goals 

(Durability)

8.  Necessary design

9. Minimize material diversity

10.  Integration and 

interconnectivity of 

resources

11.  Long-term designing

12.  Renewable sources



● Average U.S. 
person 
produces 4.9 
pounds of waste 
per day

● That’s 1,788.5 
pounds a year. 
Almost a full 
TON per person.





CIRCLE ECONOMY

Common Language for reintegration process 

Biocycle Recycle Remanufacture Reuse Maintain


