CM-407 - Anaerobic Treatment - Miihendislik Mimarlik Fakultesi - Cevre Mihendisligi Bolumi
General Info

Objectives of the Course

To provide students with fundamental principles of anaerobic treatment processes, biological and chemical background, system design criteria, and application areas; to
introduce concepts of energy recovery and sustainability in wastewater treatment.

Course Contents

Anaerobic biological processes, microorganisms and metabolic pathways; fundamental kinetics and design parameters; reactor types (anaerobic digesters, UASB,
anaerobic filters, anaerobic membrane bioreactors, etc.); anaerobic treatment of solid and liquid wastes; biogas production and energy recovery; process control and
operational problems; current applications and sustainability perspective.

Recommended or Required Reading
Oztiirk, I. (2007). Anaerobik aritma ve uygulamalari (Genisletilmis 2. baski). Su Vakfi Yayinlari. ISBN: 978-975-6455-30-2 (Main book) Filibeli, A. (YY). Anaerobik aritma.

DEU Miihendislik Fakiiltesi Yayinlari (Supplementary resources) Lecture notes and current research articles to be provided by the faculty member (Supplementary
resources)

Planned Learning Activities and Teaching Methods

Lectures, Problem solving and calculations, Case studies, Student presentations, Current article review

Recommended Optional Programme Components

It is recommended that students read the relevant topics before class.

Instructor's Assistants

There is no assistant instructor teaching the course.

Presentation Of Course

The course will be delivered through face-to-face lectures, problem solving, case studies, and literature reviews.

Dersi Veren Ogretim Elemanlari

Prof. Dr. Serkan Sahinkaya

Program Outcomes

1. To give knowledge related to the anaerobic treatment principles
2. Anaerobik aritma sistemlerinin isletmesi konusunda beceri kazandirmak,
3. Ability of designing in the anaerobic treatment reactors

Weekly Contents

Order Preparationinfo

1
2

10
11
12
13
14

15

Ders Kitabi Lecture

Ders Kitabi Lecture, discussion

Ders kitabi Lecture, case study

Ders Kitabi Lecture, problem
solving

Ders Kitabi Lecture, sample
calculation

Ders kitabi Lecture, sample
calculation

Ders kitabi Lecture

All topics covered are Written Exam

included in the exam.

Ders kitabi Lecture

Ders kitabi Lecture, examples
Ders kitabi Lecture, examples
Books and articles Lecture, discussion

Lecture, seminar

Ders anlatimi, vaka
incelemesi

Repetition of covered topics Lecture

Laboratory TeachingMethods Theoretical

Definition, importance and history of anaerobic treatment
Anaerobic microorganisms and metabolic pathways

Biochemical stages of anaerobic processes (hydrolysis,
acidogenesis, acetogenesis, methanogenesis)

Kinetics and design parameters of anaerobic processes

Anaerobic reactor types I: Digesters

Anaerobic reactor types Il: UASB and filters

Anaerobic reactor types lll: Anaerobic membrane bioreactors and
answers to questions on previous topics.

Midterm Exam

Anaerobic treatment of solid and liquid wastes

Biogas production and energy recovery

Process control and operational parameters

Common problems in anaerobic systems and solutions
Environmental and economic aspects of anaerobic treatment

Current applications and field examples of anaerobic treatment

General review

Practise



Workload

Activities

Vize

Final

Ders Oncesi Bireysel Calisma
Ders Sonrasi Bireysel Calisma
Ara Sinav Hazirhk

Final Sinavi Hazirlik

Seminer

Bitlinleme

Vaka Calismasi

Derse Katilim

Assesments

Activities
Ara Sinav

Final

Number
1

1

14

14

= N . A

PLEASE SELECT TWO DISTINCT LANGUAGES
1,00
1,00
3,00
2,00
10,00
15,00
2,00
1,00
3,00
3,00

Weight (%)
40,00
60,00



Cevre Mithendisligi Boliimii / CEVRE MUHENDISLIGI X Learning Outcome Relation

P.O.1 P.O.2 P.O.3 P.O.4 PO.5 P.O.6 P.O.7 P.O.8 P.O.9 P.O.10 P.O.11 P.O.12 P.O.13 P.O.14 P.O.15 P.O.16

LO.1 4 4 4 4 4 3 4 3 4 4 4 3 3 3 3 5
LO.2 4 4 4 5 4 3 4 4 5 4 3 3 3 3 3 5
LO.3 4 4 4 5 4 4 4 4 5 5 4 4 3 3 3 5
Table

P.O.1: 1- Alanindaki glincel bilgileri iceren ders kitaplari, uygulama arac-gerecleri ve diger kaynaklarla desteklenen ileri diizeydeki kuramsal ve

uygulamali bilgilere sahip olma.
P.0.2: Alaninda edindigi ileri diizeydeki kuramsal ve uygulamali bilgileri kullanabilme.

P.0.3: Alaninda edindigi ileri diizeydeki bilgi ve becerileri kullanarak verileri yorumlayabilme ve degderlendirebilme, sorunlari tanimlayabilme, analiz
edebilme, arastirmalara ve kanitlara dayali ¢6ziim &nerileri gelistirebilme.

P.0.4: Alaniile ilgili ileri diizeydeki bir calismayi bagimsiz olarak ytrtitebilme.

P.0.5: Alaniile ilgili uygulamalarda karsilasilan ve 6ngériilemeyen karmasik sorunlari ¢cézmek igin bireysel ve ekip Uyesi olarak sorumluluk
alabilme.

P.0.6: Sorumlulugu altinda calisanlarin bir proje cercevesinde gelisimlerine yonelik etkinlikleri planlayabilme ve yénetebilme.
P.O0.7: Alaninda edindigi ileri dlizeydeki bilgi ve becerileri elestirel bir yaklasimla degerlendirebilme.

P.0.8: Ogrenme gereksinimlerini belirleyebilme ve 6grenmesini yonlendirebilme.

P.0.9: Yasamboyu 6grenmeye iliskin olumlu tutum gelistirebilme.

P.0.10: Alaniile ilgili konularda ilgili kisi ve kurumlari bilgilendirebilme; distincelerini ve sorunlara iliskin ¢c6ziim onerilerini yazili ve s6zli olarak
aktarabilme.

P.0.11: Alaniileilgili konularda dustincelerini ve sorunlara iliskin ¢6ziim 6nerilerini nicel ve nitel verilerle destekleyerek uzman olan ve olmayan
kisilerle paylasabilme.

P.0.12: Toplumsal sorumluluk bilinci ile yasadigi sosyal gevre icin proje ve etkinlikler diizenleyebilme ve bunlari uygulayabilme.

P.0.13: Bir yabanc dili en az Avrupa Dil Portféyt B1 Genel Diizeyi'nde kullanarak alanindaki bilgileri izleyebilme ve meslektaslari ile iletisim
kurabilme.

P.0.14: Alaninin gerektirdigi en az Avrupa Bilgisayar Kullanma Lisansi ileri Diizeyinde bilgisayar yazilimi ile birlikte bilisim ve iletisim teknolojilerini
kullanabilme.

P.0.15: Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve sonuglarinin duyurulmasi asamalarinda toplumsal, bilimsel, kiltirel ve
etik degerlere uygun hareket etme.

P.0.16: Deney tasarlar, deney yapar, veri toplar sonuglari analiz eder ve yorumlar.
L.O.1: Anaerobik aritma esaslari ile ilgili bilgi vermek,
L.O.2: Anaerobik aritma sistemlerinin isletmesi konusunda beceri kazandirmak,

L.O.3: Anaerobik aritma reaktorlerinin tasarimi konusunda beceri kazandirmak,
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