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OVERVIEW

& Electromagnetic generator system design
=  Coil optimisation

= |mpact of diode characteristics
= |mpact of load impedance

& Dye sensitized solar cell (DSSC) system design
= Cell structure optimization

= Combined DSSC — DC/DC converter optimisation

= Energy storage considerations
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Electromagnetic generator design: sliding magnet [1]
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Electromagnetic generator design: optimisation
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Electromagnetic generator design: AC/DC considerations

Choice of diode

. " Lowest Vi, hot the only factor

= Reverse leakage current has
: significant contribution
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Electromagnetic generator design: rectified DC output

Higher power achieved with parallel vs. series coils, but at lower voltages
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" Series (alternating) coils

HWR/FWR: Half/Full wave rectifier
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Electromagnetic generator design: pulsed DC output

Higher power and energy achieved with series alternating coils!
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System level DSSC design: cell configuration [2]

Trade-off between output
voltage and power
= Due to space needed for

Interconnect
3 0 A5
Tox -
b -
— "{-;._ W =
= N - =
= . . . E
+ %2 S 04 <=
?Y E '_";“.:_ :u.":
5 © KT~ > 3
‘-D_ — . oy Ld b=
o = -~ Q.
s = < R =% +
Sealant Layer ?T a1 = ~ 0.35 3
5 5 > R =y
a o . &
e X -
o
0 1 1 T 1 T 0.3
1 2 3 4 5 6 7

C@) IRISH RESEARCH COUNCIL : s
An Chombhairle um Thaighde in Eirinn Series Connecied Ceiis

LL,
A OLLSCOILNAGAILLIMHE
S UNIVERSITY oF GALWAY 8

EnerHarv ps M n
2024 ALL INFORMATION SHALL BE CONSIDERED SPEAKER PROPERTY UNLESS OTHERWISE SUPERSEDED BY ANOTHER DOCUMENT,




System level DSSC design: boost converter losses
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System level DSSC design: boost converter losses
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System level DSSC design: switched supercapacitor DC/DC

Combining energy storage and DC/DC converter functionality
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System level DSSC design: switched supercapacitor DC/DC

Demonstator LoRA sensor load
= 0.4V DSSCinput

= 0.487 mW input power to operate with switched supercap circuit vs. 0.559 mW for
closest EH energy management IC

= Potential for energy-aware sensor operation, by supplying enable pin with EH voltage
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Conclusions

& EH source optimum voltage and power levels do not usually
coincide
= EH source needs to supply load and energy storage

& Choice of all power conversion/energy management
components needs careful consideration

& Combined source/power conversion optimization provides
significant improvement
= Earlier consideration of their combination is better!

& Combined source/power conversion/load/storage
optimization provides another promising route
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Thanks very much for your time and
attention!

Questions/comments???
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