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MY JOURNEY
INTO RENEWABLE 
ENERGY

National University “Lviv Polytechnicˮ
Masterʼs Degree

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

Today — PhD Research in Udine
Biomass Gasification and Linear Mirror Systems
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Udine

Home
Lviv





Could this be — 
A FUEL?



GLOBAL
ENERGY
CONSUMPTION



THE HIDDEN 
ENERGY 
POTENTIAL OG 
UKRAINIAN 
FIELDS

https://uabio.org/bioenergy-transition-in-ukraine



~90 Annual Energy 
Consumption

~23 Estimated Biomass 
Potential

BIOMASS POTENTIAL 
IN UKRAINE

//uabio.org/bioenergy-transition-in-Ukraine//

//https://stat.gov.ua//

of oil 
equivalent/year
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BIOMASS 
GASIFICATION IS

Thermochemical conversion of 
biomass

Production of fuel gas
СОH2, CH4)

Operating temperatures of
8001300°С

A process with potentially low СО2 
emissions



FROM INDUSTRIAL SYSTEM TO 
COMPACT SOLUTION

Conventional Gasifier

~3-15
  м

150
см

Chiyoda Corporation, Japan

New Prototype
University of Udine, Italy



GASIFIER 
OPERATION 
PRINCIPLE

Compact reactor design
150см

100 small air injection ports

Automated process control

Temperature monitoring in different 
reactor zones



GASIFIER TESTING RESULTS

Temperature СO2 CO H2 CH4

Conventional 
Gasifier 22% 14% 14% 4%

800°C 13% 18% 14% 2%

400°C 12% 16% 12% 2%

Gasification occurs even at temperatures as low 
as 400°С

Temperature Profiles During the Gasification of Wood and Straw Pellets

Straw pellets

Wood pellets



NUMERICAL 
MODELING
RESULTS



The system concentrates solar energy 
and converts it into heat

LINEAR MIRROR

Automatic solar tracking

Hot air temperature up 
to~200°C 

Thermal power output of9kW

Autonomous system operation



System based on three 
simple motors

Testing of different biomass 
types

Biomass drying using hot 
air



Practical Application of 
Linear Mirror Technology in 

Italy Since 2014



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
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