
[image: ][image: ]Digital Twins and Simulation in Sustainable Energy Systems

Instructor: Ljubinka Sandjakoska, PhD

Empowering European Universities to Lead Deep Tech Innovation in Sustainable Energy & Clean Technologies
Course Handbook  

[bookmark: _GoBack]
Contents
Course Information	3
Course Summary	3
Learning Outcomes	3
Assessment	4
Mentoring	4
Bibliography	4
Other Important Information	5
Course Timetable	5
Contact Details of Instructor(s)	5



[image: A blue flag with yellow stars

AI-generated content may be incorrect.][image: A black and grey logo

AI-generated content may be incorrect.]

[image: A blue flag with yellow stars

AI-generated content may be incorrect.]2

[bookmark: _Toc146531404][image: ]Course Information
Title: Digital Twins and Simulation in Sustainable Energy Systems
Instructor: Ljubinka Sandjakoska, PhD
ECTS credits: 2
Course structure: 5 sessions, 2 lectures + 2 tutorials per session (intensive format)
Mode of delivery: online

[bookmark: _Toc146531405]Course Summary
This course introduces the principles and applications of digital twin technologies and simulation modeling in the context of sustainable energy systems. Students explore how digital twins can enhance the design, monitoring, and optimization of renewable energy infrastructures such as solar, wind, and hybrid systems. Through a combination of lectures and practical tutorials, the course covers system modeling, real-time data integration, and predictive analytics using modern tools like MATLAB/Simulink, Python, and cloud-based platforms.
Students will acquire knowledge and skills in:
· Modeling and simulating renewable and hybrid energy systems.
· Developing digital twin architectures for energy monitoring and control.
· Integrating IoT sensor data and applying AI/ML methods for system optimization.
· Conducting performance evaluation and sustainability analysis of energy systems.
By the end of the course, learners will be able to design and implement a functional digital twin prototype for a sustainable energy application, supporting the transition toward smarter, cleaner, and more efficient energy systems.
Course Participants
This course is designed for a broad audience of students, researchers, and professionals interested in the application of digital technologies in sustainable energy systems. The course is open to both academic and non-academic staff, encouraging interdisciplinary collaboration between engineering, computer science, and sustainability domains.
It is suitable for:
· Undergraduate and graduate students in engineering, computer science, renewable energy, or related disciplines.
· Academic staff and researchers seeking to enhance their knowledge of digital twin modeling, simulation, and data integration in clean technologies.
· Industry professionals and technical personnel working in energy management, smart manufacturing, and sustainability-oriented innovation.
[bookmark: _Toc146531406]Learning Outcomes
Upon completion of the course, participants will be able to: 
1. Understand the concept, structure, and applications of digital twins in energy systems.
2. Develop and simulate models of renewable and hybrid energy systems.
3. Integrate real-time data streams and AI-based analytics into simulation workflows.
4. Design a small-scale digital twin prototype for sustainable energy management.
[bookmark: _Toc146531407]Assessment
In order for each participant to complete successfully the course and be awarded the corresponding ECTS credits, they must pass the course assessment. The outcome of the assessment can be either Pass or Fail. For passing there the participant should achieve 51%. The following distribution maintains a balanced emphasis between conceptual understanding (quiz), practical modeling (assignment), and integrative project-based learning (capstone, report, presentation). 

Assessment methods 
· Short quiz – 10%
· Report of practical assignment – 20% 
· Capstone project implementation – 30% 
· Final project report – 25%
· Oral presentation – 15%

The link between learning objectives and assessment criteria can be seen below. 
	Learning outcomes
	Assessment examples

	· Understand the concept, structure, and applications of simulations and digital twins in energy systems, its differences, advantages and challenges. 
	Short quiz 

	· Develop and simulate models of renewable and hybrid energy systems.
	Lab reports of practical assignment

	· Integrate real-time data streams and AI-based analytics into simulation workflows.
	Capstone project implementation
Project presentation

	· Design a small-scale digital twin prototype for sustainable energy management.
	Final project report and oral presentation



[bookmark: _Toc146531408]Mentoring
In the context of this course, participants will receive personalized mentoring and guidance throughout the learning process. Mentoring will be provided through a combination of one-to-one consultations, small group sessions, and supervised project work.
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[bookmark: _Toc146531410]Other Important Information 
Course evaluation: Upon successful completion of the course, participants are required to fill in the course evaluation questionnaire.

Certificate: Upon successful completion of the course, participants will be issued a certificate of achievement provided by The Cyprus Institute and EIT Climate KIC.

Plagiarism: CyI has explicit rules concerning academic dishonesty including plagiarism. Course participants 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 own ideas and judgements.

[bookmark: _Toc146531411]Course Timetable
	Session
	Date and Time
	Instructor
	Venue

	1st
	20.10 2025
	Ljubinka Sandjakoska, PhD
	online

	2nd
	23.10 2025
	Ljubinka Sandjakoska, PhD
	online

	3rd
	27. 10 2025
	Ljubinka Sandjakoska, PhD
	online

	4th
	11.11 2025
	Ljubinka Sandjakoska, PhD
	online

	5th
	14.11 2025
	Ljubinka Sandjakoska, PhD
	online



[bookmark: _Toc146531412]Contact Details of Instructor(s)
	Name
	Email
	Telephone number

	Ljubinka Sandjakoska, PhD
	ljubinka.gjergjeska@uist.edu.mk
lj.sandjakoska@gmail.com 
	+38978220876
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