Hardware Hacks for Batteryless Energy
Harvesting Electronics and Computing

Toronto Supercapacitors Group (Brian, Dublin Local Hub)



Presentation : 5 slides, 5 minutes!

Hardware Hacks for Batteryless Energy Harvesting Electronics and
Computing

b ton | Specuative Protu

° W h at Introduction

n Green technalogy i about reducing the use of materaks, energy. and waste systems and thewr associated carbon footprints. The

o kathon < oo documents spechic bardware hacks arcund fie we of energy harvesting, batieryleas electiicty storage. a0

e "Hardware Hacks for Batteryless i i i i e e S e s i
Energy Harvesting Electronics and b b e e o v b v ettt st oo e e

and ol consumer scale devices uniguel
variety of arcane systems exist as well. Trees for example manifest enough electrciy to power

( o m uti n n commen means of energy harvess
simallinterret of Wings devces [H &, 2010).
PY D IY E I ect ro n I CcS D O cu m e n ta t i 0 n Batterylessness iz possbis in the sanse that electricity can be stored physically 3 well a5 chemically. In 7746, Laiden Uriversity peofessor
Pieter van Musschenbroek invented the cepicior, which steres elecicity as static charge os sos-<onducting glass layers, e rLbking a
baloon o sew's haad Infially, the casacitors stored smal amounts of high veltages, msking them somawhat dangerous. However i 1954

e Wh A ST
were mom propery able to stom electricity, althcugh at the time, $hey had not as much energy density as batteres. Ore of the thngs

sing Projects | Frequently Asked Questisrs

conmaring ard sualaireble (herefore green). Wind turbines and soler collectons are &

soted is e inventicn patent was that degleting the capaciter cermplately and in varicus ways seemed 19 have no effect at all oo the

e Re d uce use Of b atteries an d nee d fo r supercaporiters uture ity o store charge. S, ulie bathries, copociors st for mlions of recharges, and decades of use! Given that

the world goes through 15 bilicn batteries each year, wouldy't i be great if theve were more devices ke & solar caiculator that continue
working after half a century! Thare's alss the thenamencn of battary leakage and absalessence in devices - whess peaple discard

critical minerals it hay 1o gt i, Ao Cart b ety A & vt e rmagad e et Wtk e

achvnt of " = 20% and by iparcapacitnes n 2000, $e enargy densty of thase physical etorage daices it naw

PY Re d u Ce e Wa Ste comparatie to bameries, which makes resl change pessibie.

Upoyoling sacoprizes that nct ardy ars thers vact quantioc of batteries beng wasted, but that elactronics devices themsohes ars

dscarced st an urprecicested rate, sgnificanty outpacing proper dsposal and recycling pregrams woridwide. Would & be pessitie to
[ ] 0 W wahe use of the ganeric perts in new crestiorw? Mesicel insirernents being sheohiely standsrdiasd and cbjects of care sppreciets with
trve, resulting b fewer being discarded. Degrowth or the skwing dows cf cossumgtion s mairdy about treating the $ings we own

. G re a t b a C k a n d fo rt h a ro u n d déermntly with "tp‘t‘  Tarfenaco D.li thoy alko l\t—d to be manufactured diferently - for upgrades, parts replacement and repair
clarification of questions Speclative Prototyping Projects

ted the espression criticel or speculative prototyping n thei design work arcund 2005, is K
uss examine and critique social ssues by redesigning obiects electronics objects) in akernative
here are a number of projects which use e spproach cutined n the nEoduction.

e Who _
* Toronto Supercapacitors Grp

Batteryless Boycle Tai Light

Radio in 3 Mason Jar

Batteryless Bicycle Headlight

e Where next? _
e Complete the DIY build instructions '
e Feedback mechanism from users

owered Offica

Frequently Asked Questions

What iz the problem we ave tying bo soive?

As per the introduction - two problems specific t technology-use: significant battery waste and it's associated criical materials or mineral
problen, aed making conserrer dectorica desices liat longer, be repsratic and upcyclatle, the o Waste grobler

How do hybrid supercapacitors, also cafled féhium ion capaciiors compare o batieries?
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https://github.com/bksutherland/GreenTechHackathon/blob/main/README.md

What

Hardware Hacks for Batteryless Energy Harvesting Electronics and Computing

e Instructions and visuals
sufficient to build five DIY
projects which feature:

e Batteryless design

e Energy harvesting mechanism
e Reuse and upcycling strategies
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Batteryless FM Radio in a Mason Jar

(0 | intreduction | Parts Required | Assaisly

Introduction

Parts Required

bic Radio ie avaisble fram bk websits, cr the plane for marufachring therm re on Github. | would recarmend petting an

d reckicas the veltage from the pa an sz 42V
It alse prevents the hybiid sspercapecitor charge from lowing

&


https://github.com/bksutherland/GreenTechHackathon/blob/main/MasonJarRadio.md

Why

Goals

e Increase knowledge of the
technology strategy in existing
consumer products

e Reduce use of batteries and
need for critical minerals in
new products

e Reduce eWaste

e Low cost repair worthy
technology!
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How?

Process

e How hybrid supercapacitors
adapt to consumer electronics

e DIY strategies

e Real time proofing and linking
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Who @

Toronto Supercapacitors Group (Brian, Dublin Local Hub)

e Niall O'Reilly (Dublin Hub)

e Andy Byrne (Dublin Hub)

e Cristian Sirbu (Dublin Hub)

e Brian Sutherland (UToronto)
Contact:

e b.sutherland@utoronto.ca
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Where next? @/

Future Plans

18 mm diameter, 65 mm length

e Complete speculative designs .. ) )
e Add ﬁqore n?aterim i Circui% Reclaiming LiPo Batteries (18650)
wiring diagrams | g '
e Feedback from users to '
improve materials

e Space to host new projects of
this type

e More general usability tips
(such as reclaiming batteries
from ewaste)

ndling!
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Questions?



