PHYSICS FOR FREEDOM:

New Technologies for
Renewable Energy
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MY JOURNEY

INTO RENEWABLE
ENERGY

-

@ National University “Lviv Polytechnic”
Master’s Degree

J

@ Hydrogel Bandages and Energy-Efficient Drying
First experience working with sustainable technologies

~

J

O Today — PhD Research in Udine
Biomass Gasification and Linear Mirror Systems
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Could this be —
A FUEL"




Global primary energy consumption by source

Primary energy’ is based on the substitution method? and measured in terawatt-hours®.
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Data source: Energy Institute - Statistical Review of World Energy (2025); Smil (2017) OurWorldinData.org/energy | CC BY

Note: In the absence of more recent data, traditional biomass is assumed constant since 2015.
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Liquid biofuels

Agricultural residues
(biogas)

Solid biofuels (biogas)
Energy crops (biogas)

Ukraine today Projection in accordance UABIO
with Ukraine’s Energy Projection

Strategy until 2035

Energy crops

Sunflower husk

v
o
-+
£
=
%)
)
=)
Y—
ke
Q0
=
(@)
()]
=
=
O
>

Agricultural biomass
(straw, stalks)

Woody biomass

https://uabio.org/bioenergy-transition-in-ukraine
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‘BIOMASS POTENTIAL
IN UKRAINE

~90
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BIOMASS
GASIFICATION IS

Q Thermechemrcal Converslon of
;blomass a

‘. Productlon of fuel gas
N (CO+H2 CH4) T

- k Operatmg temperatures of
o -800 1300°C RN,

> A process wrth potentlally Iow COz
) emssrons | - |
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'FROM INDUSTRIAL SYSTEM TO

COMPACT SOLUTION
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‘New Prototype

‘Conventional Gasifier -
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'GASIFIER
R OPERATION
PRINCIPLE

‘ Compact reactor design
(150cm)

@ Automated process control

\§
: L @ ~100 small air injection ports
p

o Temperature monitoring in different
reactor zones
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as 400°C

Gasification occurs even at temperatures as low
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- ‘Temperature Profiles During thei.Ga_:siﬁc:_atibn' of Wood.and Straw Pellets
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The system concentrates solar energy s
~and converts itintoheat

@  Automatic solar tracking -~ -

""" ~ Hot air temperatu‘re up

~to~200°C -
‘@ Thermal power output ofokW

@  Auton O'm-eu's_, system o pe"fratio;n:'




.
2 .
.
’ -
- . - .
. g .
= .
.
. . .
- . -
. o .
. . .
. e
® .
. > P
. .
. '
v
. . N
.

System based on three
S|mple motors g
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Testlng of different blomass

. types
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Blomass drylng usmg 'hot



Practical Application of
Linear Mirror Technology in
Italy Since 2014
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PHYSICS FOE
PEACE

Up to 20 million tonnes of gas per year
can be produced from Ukrainian
biomass

International collaboration and
technology transfer

Energy independence

Scientific research with real-world
impact




:darla 2907 botsula@gmall com
Lmkedln Darla Botsula EERE

~ marina. cobal@unlud it
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