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Course Information
Sustainable development and energy-ecological assessment of bioenergy systems
Instructor(s): Mykola Tregub, Oksana Kaminetska.
ECTS credits: 2
Course structure: 60 hoursLecture classes 10 hoursLaboratory classes 10 hoursPersonal Activities 40 hours

Mode of delivery: hybrid
Course Summary
The course "Sustainable development and energy-ecological assessment of bioenergy systems" aimsto provide a comprehensive study of modern principles of sustainable development in the energysector, with a focus on bioenergy systems in agricultural production and their energy-ecologicalassessment. The course integrates an interdisciplinary approach, combining the theoreticalfoundations of the concept of sustainable development, life cycle assessment (LCA) methodology,and practical aspects of implementing bioenergy systems in the context of decarbonising theeconomy. As a result of studying the course, participants will gain knowledge about the concept ofsustainable development in energy, learn about the principles of decarbonisation of the economy andthe transition to renewable energy sources, master life cycle assessment (LCA) methods, and gain anunderstanding of the types of biomass, biofuels and the technological chains of their production.Students will acquire practical skills in performing energy balance analyses, calculating energy andenvironmental indicators, greenhouse gas emissions (CO2, СH4, NOХ), energy efficiency, CO2equivalents, and assess the life cycle of bioenergy systems from raw material production to wastedisposal.
The competencies developed during the course will enable participants to work effectively in the fieldof renewable energy, environmental consulting, energy project management, and contribute to theachievement of sustainable development goals.

Course Participants
This course is designed for a diverse audience, including both higher education students and
professionals interested in the principles of sustainable development in the energy sector, with a
focus on bioenergy technologies.
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Потенційними учасниками є:
 First, second and third level higher education students in engineering, agronomy or related fields

who wish to expand their knowledge of the fundamentals of sustainable development and the
use of renewable energy sources;

 specialists and practitioners from relevant industries (manufacturing, automation, logistics,
energy, etc.) who seek to improve their skills in the application of renewable energy sources and
innovations in production;

 academic and non-academic staff of research institutes, universities and companies interested
in research on bioenergy systems, sustainability indicators and reducing anthropogenic impact
on the environment.

Prerequisites:
 a basic understanding of engineering and production systems would be an advantage;
 in-depth knowledge of engineering is not required, but participants should be interested in

alternative energy sources, sustainable technologies, and innovations in industrial practice;
 The course is open to participants with diverse disciplinary and professional backgrounds, and a

willingness to work in an interdisciplinary environment will be an advantage.

Learning Outcomes
Upon completion of the course, participants will be able to:

1) conduct a comprehensive energy and environmental assessment of bioenergy systems usingthe LCA methodology;2) analyse the energy balances of enterprises and determine the potential for implementingrenewable energy sources;3) assess the impact of production systems on the environment by calculating greenhouse gasemissions (CO2, СН4 NOХ)and energy indicators;4) compare alternative energy scenarios based on economic, energy and environmental criteria;5) create technical and economic justifications for bioenergy projects, taking into account theprinciples of sustainable development;6) assess the feasibility of replacing traditional energy sources with bioenergy alternatives;7) apply the principles of sustainable development to the planning of energy systems inproduction.
Assessment
In order for each participant to complete successfully the course and be awarded the correspondingECTS credits, they must pass the course assessment. The outcome of the assessment can be eitherPass or Fail.
Assessment methods Exam. 30 different topics are offered to assess the obtained by the participants’ competencies.The content of the exam work includes: topic importance, description of state-of-the-art level oftechnologies and modern practical trouble killers, tendencies of development. An exam work
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must include schemes, formulas, plots, text, etc. Number of words > 500. Provided calculationsbenefit an exam work. The proper format: A4, 14 pt + Times New Roman.
Assessment Methods Examples of Assessment

 Demonstrate a deep understanding of the concept ofsustainable development in energy, the principles ofdecarbonisation and energy transition in the contextof the Sustainable Development Goals (SDG 7).
Exam + Oral presentation

 Distinguish between types of biomass, types ofbiofuels and technological chains for theirproduction, taking into account energy andenvironmental indicators.
Exam + Oral presentation

 Conduct a comprehensive analysis of the energybalances of enterprises, determine the share ofrenewable energy sources and build energy profiles. Exam + Report
 Calculate the energy and environmental indicators ofbioenergy systems: greenhouse gas emissions (CO2,СH4, NOₓ), , energy efficiency, CO₂ equivalent.

Exam + Report
 Perform a comparative analysis of different types offuel based on environmental and energy criteria. Exam + Oral presentation
 Critically analyse the impact of energy decisions onthe environment and sustainable development in thelong term. Exam + Quiz

Mentoring
As part of the course, participants will receive support and guidance from a mentor while completingan individual assignment/project and will gain practical experience in collecting and analysinginformation and selecting the best technologies for achieving sustainable development goals. Takinginto account their own experience and interests, students can deepen their knowledge in the followingareas: applied research based on comprehensive energy and environmental assessment of bioenergysystems using LCA methodology; research based on determining the potential for implementing bioenergy technologies; research on the impact of energy systems on the environment through the calculation ofgreenhouse gas emissions (CO2, СH4, NOХ); research on determining the life cycle of biofuels from raw material production to finalconsumptionThis component of mentoring ensures that each participant develops practical skills while adaptingthe learning outcomes to their individual professional or academic goals.
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Other Important Information
Course evaluation: Upon successful completion of the course, participants are required to fill in thecourse evaluation questionnaire.
Certificate: Upon successful completion of the course, participants will be issued a certificate ofachievement provided by The Cyprus Institute and EIT Climate KIC.
Plagiarism: CyI has explicit rules concerning academic dishonesty including plagiarism. Courseparticipants are reminded that all work submitted as part of the requirements for any examination(including coursework) of CyI must be expressed in their own words and incorporated in their ownideas and judgements.

Course Timetable
Session Date and Time Instructor Venue

1st October 20th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1
2nd October 21th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1
3rd October 22th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1
4th October 23th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1
5th October 24th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1

https://doi.org/10.1016/j.cesys.2021.100027
https://doi.org/10.1111/gcbb.12205
https://www.iso.org/standard/37456.html
https://www.iso.org/standard/38498.html
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6th October 27th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1
7th October 28th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1
8th October 29th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1
9th October 30th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1
10th October 31th, 15.25-16.45 Mykola Tregub,Oksana Kaminetska Auditorium 31,Campus 1

Contact Details of Instructor(s)
Name Email Telephone number

Mykola Tregub tregyb.m.i@gmail.com +380970775235
Oksana Kaminetska o_kaminetska@ukr.net +380991465402

tel:+380991465402
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