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I. SUBJECT DESCRIPTION
1. SUBJECT DATA

Subject name
Modern Materials in the Circular Economy

ID (subject code) BMEGEPTMSXMMCE-01

Type of subject
contact unit

Course types and lessons
Type Lessons

Lecture 0
Practice 2
Laboratory 0

Type of
assessment
mid-term
grade
Number of
credits
5Subject Coordinator

Name Position Contact details

Dr. Gere Dániel assistant professor gere.daniel@gpk.bme.hu

Educational organisational unit for the subject
External department
Subject website
https://edu.gtk.bme.hu
Language of the subject
angol - EN
Curricular role of the subject, recommended number of terms
Programme: Design an Development Engineering for a Circular Economy
Subject Role: Compulsory
Recommended semester: 3

Direct prerequisites
Strong None
Weak None
Parallel None
Exclusion None

Validity of the Subject Description
Approved by the Faculty Board of Faculty of Economic and Social Sciences, Decree No: 580080/6/2026 registration number. Valid
from: 2026.02.25.
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2. OBJECTIVES AND LEARNING OUTCOMES
Objectives
The aim of the course is to familiarise students with the fundamental principles of the circular economy and the waste hierarchy, as well
as with sustainability and waste minimization aspects in product design. It also covers manufacturing technologies and recycling
possibilities of structural materials, and introduces new materials emerging in the circular economy, such as renewable, biodegradable
polymers and crosslinked systems designed for recyclability.
Academic results
Knowledge

1. The student understands the application possibilities
and limitations of various structural materials.

2. Familiar with the European Union directives related
to the recycling of raw materials.

3. Able to compare the main properties, advantages, and
disadvantages of conventional plastics, recycled polymers,
and polymers designed for recyclability.

4. Able to distinguish between outdated and modern raw
materials and processing technologies.

5. Aware of the environmental impacts of technical solutions,
as well as the principles of waste minimization and
sustainable product design.

6. Knows the general and specific characteristics of the
circular economy, its design and development characteristics,
and its connection to related fields.

Skills
1. The student draws conclusions from technical tasks

regarding the methods suitable for their solution;
2. ranks the short- and long-term effects of applicable

methods;
3. identifies the relationships between the recognized

factors;
4. ranks the preferable solutions based on various technical

and other criteria;
5. able to make responsible decisions considering different

aspects;
6. capable of expressing thoughts clearly and coherently,

both orally and in writing, justifying and defending
them;

7. draws conclusions about the impacts of the applied
solutions and decides on their use accordingly;

8. ranks the components of the environment and treats
them as an integrated system of interdependent
elements;

9. able to recognize sustainable methods and
procedures;

10. applies their knowledge to logically justify their
decisions.

11. Is able to design and develop systems that meet the
requirements of the circular economy.

12. Is prepared to perform the quality assurance of systems,
technologies, and processes in the design and development
of the circular economy, as well as to solve measurement-
and controlling tasks.

Attitude
1. The student strives to cooperate with the instructor

and fellow students in the process of expanding their
knowledge;

2. continuously broadens their understanding through ongoing
learning and compares information from different
sources;

3. open to using information technology tools necessary
for problem-solving;

4. seeks to become familiar with and routinely use the
tools required for effective problem-solving;

5. "strives for accurate and error-free task
completion;



6. "
7. receptive to applying the principles of sustainable

development.
8. Strives to perform their work independently or in a

work group based in a system- and process-oriented
way, with a complex approach.

Independence and responsibility
1. The student independently reflects on the assigned

tasks and problems;
2. accepts well-founded critical remarks and is able to

respond to them in a reasoned manner;
3. consciously supports a systems-based approach in their

thinking;
4. committed to identifying and analyzing the dominant

factors during problem-solving;
5. feels a sense of responsibility for exploring the interconnections

between the phenomena under investigation.
6. Is able to solve their tasks independently, makes decisions

carefully, in consultation with representatives of
other fields, for which they take responsibility.

Teaching methodology
Inteactive lectures, team based practical classes
Materials supporting learning

● Niessner N.: Recycling of Plastics, Carl Hanser Verlag GmbH & Co. KG, Munich, 2022. ISBN: 978-1-56990-856-3
https://www.hanser-elibrary.com/doi/10.3139/9781569908570

● Ronkay F., Dobrovszky K., Toldy A.: Műanyagok újrahasznosítása, Budapesti Műszaki és Gazdaságtudományi Egyetem
Gépészmérnöki Kara, Budapest, 2015 https://repozitorium.omikk.bme.hu/items/37166253-be36-412d-8cf5-b8ea3f0e74cb

● Ajánlott irodalom:
● Czvikovszky T., Nagy P., Gaál J.: A polimertechnika alapjai, Műegyetemi Kiadó, Budapest, 2006. ISBN: 9634206212
● Brandrup J., Bittner M., Michaeli W., Menges G.: Recycling and Recovery of Plastics, Hanser-Gardner, Munich-Cincinatti, 1996.

ISBN: 9781569902141



II. SUBJECT REQUIREMENTS
TESTING AND ASSESSMENT OF LEARNING PERFORMANCE

General Rules
The learning outcomes stated in point 2.2 are evaluated on the basis of one summative assessments and one formative assessment
(project
work assignment).
Performance assessment methods
Detailed description of performance assessments conducted during the term: 1. Summative assessment (mid-term exam): To
successfully
achieve the learning outcomes of the course, it is essential to verify the presence of knowledge-based competency elements in written
form. This assessment takes place once during the semester, at the scheduled lecture time, based on the material presented in the
lectures
up to that point. It may consist of elaborated theoretical questions, which test lexical knowledge; multiple-choice questions, which
assess understanding of individual concepts and recognition of their interrelationships; and essay questions, which examine synthesizing
ability as well as problem-identification and problem-solving skills. The framework for the summative assessment is determined by the
course instructor. 2. Formative assessment (project task): To successfully achieve the learning outcomes of the course, it is essential
to verify the presence of skills-, knowledge-, and attitude-based competency elements in oral form. This is carried out through the
preparation of a group project task, reflecting the lectures, relevant literature, and current technical and economic developments,
in which students present their engineering concept. The format, content framework, and timing of the project presentation are
determined
by the course instructor.
Percentage of performance assessments, conducted during the study period, within the rating

● 1st summative assessment: 60
● Formative assessment (project task): 40
● Total: 100

Percentage of exam elements within the rating

Conditions for obtaining a signature, validity of the signature
-
Issuing grades
Excellent 91
Very good 86-90
Good 71-85
Satisfactory 56-70
Pass 40-55
Fail 0-39
Retake and late completion
1) Pursuant to the current CoS, the summative assessment can be retaken, repeated or completed late. 2) The summative assessments
can be retaken, repeated or completed late for the first time during the late completion period free of charge. In the event of a retake,
the new result always overwrites the old one. 3) If the student is unable to obtain a grade other than 'Fail' even with the retake,
repeat and late completion possibilities according to point 1), they may make a second attempt to successfully complete the course
after paying the fee specified in the regulations. 4) Due to the nature of the formative assessment, it cannot be retaken, repeated
or completed late.
Coursework required for the completion of the subject
Attendance 28
Preparation for
summative
assessments

56

Preparation of
the formative
assessment
(homework)

38

Autonomous
learning

28

Total 150
Approval and validity of subject requirements
Consulted with the Faculty Student Representative Committee, approved by the Vice Dean for Education, valid from: 11.02.2026.
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III. COURSE CURRICULUM
THEMATIC UNITS AND FURTHER DETAILS

Topics covered during the term
In order to achieve the learning outcomes set out at point 2.2, the subject consists of the following thematic blocks. In the syllabi
of the courses announced in each semester, these topics are scheduled according to the calendar and other conditions.
1 Principles of the circular economy and the waste hierarchy.
2 Levels of structural material families and waste management.
3 Methods for separating mixed material streams and plastic waste, and preparatory steps for material recycling.
4 Physical recycling of polymers and upcycling opportunities.
5 Processing technologies for automotive, electronic, and rubber waste.
6 Energy recovery and pyrolysis.
7 Recycling possibilities for polymer composites.
8 New materials in the circular economy: polymers from renewable sources, biodegradable polymers, and crosslinked systems designed

for recycling (e.g., vitrimers).
9 Sustainability and waste minimisation considerations in product design.
10 Structure and design principles of waste recycling plants.

Additional lecturers
Dr. Toldy Andrea egyetemi tanár/full professor atoldy@edu.bme.hu

Approval and validity of subject requirements
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