CM 558 - CIRCULAR ECONOMY AND WASTE MANAGEMENT - Fen Bilimleri Enstitiist - Cevre Mihendisligi Ana Bilim Dali
General Info

Objectives of the Course

The aim of this course is to teach the fundamental principles, strategies, and applications of circular economy and waste management. The course aims to provide
students with in-depth knowledge on resource efficiency, waste reduction methods, sustainable waste management systems, and innovative recycling technologies.
Additionally, the implementation of the circular economy concept in industry, policy, and environmental sustainability will be explored.

Course Contents

This course provides a comprehensive overview of circular economy and waste management. Topics include waste hierarchy, life cycle analysis, resource recovery, zero-
waste strategies, industrial symbiosis, eco-design, and policy approaches.

Recommended or Required Reading

Main Sources: <br />Bahar, T. (2020). Waste management and zero waste approach within the framework of circular economy: The effects of planned obsolescence
strategy in e-waste generation (1st ed.). Gazi Bookstore. <br />Ozkan, Y., Negiz, N. (2022). Circular Economy and Urban Waste (1st edition). Gazi Bookstore.<br /> <br
/> Auxiliary Resources:<br /> Lecture notes and presentations<br /> Scientific articles and current literature reviews<br /> Reports of relevant institutions and
organizations

Planned Learning Activities and Teaching Methods

Lecture: Theoretical foundations of circular economy and waste management are covered. Case Studies: Real-world examples are analyzed to evaluate successful circular
economy implementations. Group Work: Students prepare presentations and projects on assigned topics. Research Project: Students conduct research and submit a
detailed report on a selected topic.

Recommended Optional Programme Components

Students are advised to have a basic understanding of sustainability, environmental management, and waste policies. Regular review of scientific articles and official
reports is expected. Research projects and reports must adhere to academic writing standards.

Instructor's Assistants

There is no assistant lecturer to help with the course.

Presentation Of Course

Theoretical Courses: Face-to-face classroom or online platforms.<br /> Digital Learning Tools: Course materials and assignments will be shared through the university's
digital facilities.

Dersi Veren Ogretim Elemanlari

Prof. Dr. Serkan Sahinkaya

Program Outcomes

1. Explain the concepts and principles of circular economy and waste management and the environmental, economic and social impacts of these systems.

2. Develops effective management strategies by evaluating waste generation, recycling, energy recovery and disposal processes from technical, environmental and
economic perspectives.

3. Develop circular economy practices using sustainable waste management approaches such as industrial symbiosis, zero waste policies, life cycle analysis (LCA)
and resource efficiency.

4. Analyzes national and international policies and regulations related to circular economy and waste management and proposes strategies in accordance with the
legislation.

5. To be able to conduct scientific research in the field of waste management and circular economy, report the data obtained in accordance with academic writing
rules and integrate them into sectoral practices.



Weekly Contents

Order Preparationinfo

1  Review fundamental resources
on circular economy
2  Read articles on waste
management models
3 Read scientific papers on LCA
and EIA
4  Read technical reports on
recycling techniques
5  Review policy reports on zero
waste approaches
6 Read case studies on industrial
symbiosis practices
7  Conduct literature review on
circular economy
8  Review topics from previous
weeks
9 Read academic papers on
plastic waste management
10 Review scientific studies on e-
waste management
11 Read areport/ an article on
waste-based energy
production
12 Read a study on international
regulations
13  Read papers on waste
management optimization
techniques
14 Read papers on waste
management optimization
techniques
15 Review all course content
Workload
Activities
Vize
Final
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Ara Sinav Hazirhk

Final Sinavi Hazirlik

Arastirma Sunumu
Ev Odevi

Butlinleme

Laboratory TeachingMethods

- Lecture, in-class
discussion

- Lecture, group

work

- Lecture, group
work

- Lecture, case study

- Lecture, case study

- Lecture, group
work

- Lecture, group
work

- Written exam

- Lecture, case study

Lecture

- Lecture,

comparative
analysis

- Lecture, discussion

- Lecture, case study

- Lecture, case study

- Written exam

Number

1 3,00
1 3,00
14 3,00
14 2,00
14 3,00
1 10,00
1 15,00
1 15,00
1 15,00
1 1,00

Theoretical

Introduction to circular economy and waste
management: Basic concepts and historical
development

Circular economy models and waste
hierarchy

Life cycle analysis (LCA) and environmental
impact assessment (EIA)

Recycling technologies and resource recovery

Zero waste policies and implementations

Industrial symbiosis and resource efficiency

Circular economy and innovative business
models

Midterm Exam

Plastic waste management in the context of
circular economy

E-waste management and sustainable

solutions

Circular economy and energy recovery

Circular economy policies and international
approaches

Improvement and optimization of circular
economy processes

Improvement and optimization of circular
economy processes

Final Exam

PLEASE SELECT TWO DISTINCT LANGUAGES

Practise

Literature review and
case study

Waste characterization

Product life cycle analysis

Comparison of recycling
processes for different
materials

Zero waste strategies

Examination of industrial
waste management
scenarios

Analysis of circular
economy models

Evaluation of plastic
waste management
strategies

Analysis of e-waste
recycling processes

Examination of energy
recovery systems

Comparison of global
circular economy
implementations

Efficiency analysis of
circular economy
applications

Efficiency analysis of
circular economy
applications



Assesments

Activities

Vize

Final

Weight (%)
40,00
60,00
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P.0.1P.0.2P.0.3 P.0.4P.0.5P.0.6P.0.7P.0.8P.0.9P.0.10 P.O.11 P.O.12 P.0.13 P.O.14 P.O.15 P.O0.16 P.0.17 P.O.18

LO.14
LO.23
LO.33
LO.43
L.O.5 4

3

w A~ N~ A

4

3 3 4 4 5 4 4 4 5 4 3 5 5 4 4
4 4 4 5 4 4 3 5 5 3 4 4 4 3 4
4 4 5 5 4 4 4 4 4 3 4 4 4 3 4
5 4 5 4 4 4 4 4 5 4 4 4 4 4 5
4 4 5 4 3 5 4 4 4 4 3 5 4 4 5

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

P.O.

LO.1:

LO.2:

LO.3:

LO.4:

LO.5:

10:

11:

12:

13:

14:

15:

16:

17:

18:

Muhendislik alaninda bilimsel arastirma yaparak bilgiye genislemesine ve derinlemesine ulasir, bilgiyi degerlendirir, yorumlar ve uygular.
Muhendislikte uygulanan gtincel teknik ve yontemler ile bunlarin kisitlari hakkinda kapsamli bilgi sahibidir.

Sinirl ya da eksik verileri kullanarak bilimsel yontemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri buttnlestirir.

Sinirli ya da eksik verileri kullanarak bilimsel yontemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri bittnlestirir.
Mihendislik problemlerini kurgular, ¢cézmek igin yontem gelistirir ve ¢dztimlerde yenilikci ydntemler uygular.

Yeni ve/veya 6zgun fikir ve yontemler gelistirir; sistem, parca veya streg tasarimlarinda yenilikgi coztimler gelistirir.

Cok disiplinli takimlarda liderlik yapar, karmasik durumlarda ¢oztim yaklasimlari gelistirir ve sorumluluk alir.

Mihendislik alaninda bilimsel arastirma yaparak bilgiye genislemesine ve derinlemesine ulasir, bilgiyi degerlendirir, yorumlar ve uygular.
Sinirli ya da eksik verileri kullanarak bilimsel yontemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri bittnlestirir.
Mesleginin yeni ve gelismekte olan uygulamalarinin farkindadir; gerektiginde bunlari inceler ve 6grenir.

Sinirli ya da eksik verileri kullanarak bilimsel ydntemlerle bilgiyi tamamlar ve uygulama; degisik disiplinlere ait bilgileri bitnlestirir.
Mihendislik problemlerini kurgular, ¢cdzmek igin yéntem gelistirir ve ¢dztimlerde yenilikci ydntemler uygular.

Calismalarinin stireg ve sonuglarini, o alandaki veya alan disindaki ulusal ve uluslar arasi ortamlarda sistematik ve acik bir sekilde yazili ya da
sozlu olarak aktarir.

Cok disiplinli takimlarda liderlik yapar, karmasik durumlarda ¢6ziim yaklasimlari gelistirir ve sorumluluk alir.

Sinirli ya da eksik verileri kullanarak bilimsel yontemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri buttinlestirir

Analitik, modelleme ve deneysel esasli arastirmalari tasarlar ve uygular; bu suirecte karsilasilan karmasik durumlari ¢éziimler ve yorumlar.
Muhendislikte uygulanan giincel teknik ve yontemler ile bunlarin kisitlar hakkinda kapsamli bilgiye sahip olur.

Muhendislik problemlerini kurgular, ¢cézmek icin yontem gelistirir ve ¢oziimlerde yenilikci ydontemler uygular.

Doéngtisel ekonomi ve atik yonetimi kavramlarini, prensiplerini ve bu sistemlerin gevresel, ekonomik ve sosyal etkilerini agiklar.

Atik olusumu, geri donlistiim, enerji geri kazanimi ve bertaraf stireclerini teknik, cevresel ve ekonomik agilardan degerlendirerek etkili
yOnetim stratejileri gelistirir.

Endustriyel simbiyoz, sifir atik politikalari, yasam déngtist analizi (LCA) ve kaynak verimliligi gibi stirdirilebilir atik yonetimi yaklagimlarini
kullanarak dongtisel ekonomi uygulamalarini gelistirir.

Dongusel ekonomi ve atik yonetimi ile ilgili ulusal ve uluslararasi politika ve diizenlemeleri analiz ederek, mevzuata uygun stratejiler 6nerir.

Atik yonetimi ve donglsel ekonomi alaninda bilimsel arastirmalar yaparak, elde edilen verileri akademik yazim kurallarina uygun sekilde
raporlar ve sektorel uygulamalara entegre eder.
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