CM 539 - CONSECUTIVE SECTION REACTORS (SBR) DESING AND OPERATION - Fen Bilimleri Enstitlisi - Cevre Mihendisligi Ana Bilim Dali
General Info

Objectives of the Course

Teaching the design and operation principles of Sequencing Batch Reactors, which are an important alternative to remove carbon and nutrients from wastewaters
biologically.

Course Contents
Within the scope of the course, the historical perspective of SBRs, their mechanism and properties, cycle and phase concepts, hydraulic and sludge retention times,

reactor hydraulics, process options, process design for carbon removal, process design for nutrient removal, and operation and performance evaluation topics are
covered.

Recommended or Required Reading

Mechanism and Design of Sequencing Batch Reactors for Nutrient Removal, N. Artan, D. Orhon, Scientific and Technical Report No. 19, IWA Publishing, 2005.
Wastewater Engineering: Treatment and Resource Recovery. G. Tchobanoglous, H. D. Stensel, R. Tsuchihashi, F. Burton, 5th Edt., Metcalf & Eddy - AECOM, McGraw-Hill
Education, New York, USA, 2014.

Planned Learning Activities and Teaching Methods
Lecturing

Recommended Optional Programme Components
Having taken the Biological Processes course.
Presentation Of Course

Lecturing with the source book.

Dersi Veren Ogretim Elemanlari

Assoc. Prof. Dr. Hakan Dulkadiroglu

Program Outcomes

1. Can explain the structure and properties of SBRs.
2. Can make the conceptual design of SBR for carbon and nutrient removal.
3. Knows the fundamental principles about the operation and performance evaluation of SBRs.



Weekly Contents

Order Preparationinfo

1  Review of Biological Processes
course notes.

2 Reading Part 1 in the source
book.

3 Reading Part 2.1 in the source
book.

4 Reading Part2.2 and 2.3 in the
source book.

5 ReadingPart3.1,3.2,3.3, and
3.4 in the source book.

6 Reading Part 3.5 in the source
book.

7 Reading Part3.5.3 in the
source book.

8  Review of the first 3 part of
the source book.

9 Reading Part 4.1 in the source
book.

10 Reading Part 4.2 in the source
book.

11 Reading Part4.3.1-4.3.3 in the
source book.

12 Reading Part4.34 and 44 in
the source book.

13 Reading Part 5.1 in the source
book.

14 Reading Part 5.1 in the source
book.

15 Reading Part 5.3 and 5.4 in the
source book.
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Laboratory TeachingMethods Theoretical

Introduction General review of biological wastewater treatment
and reactor types.

History of SBRs and their general properties.

Process description: Cycle, phase, hydraulic and sludge
retention times, number of tanks.

Reactor hydraulics, process options, effect of filling and
aeration patterns on the population dynamics.

Process design for carbon removal: Basic principles, selection of
SRT, principles of single tank and aeration system design .

Process design for carbon removal: Design procedure.

Process design for carbon removal: Design example.

Midterm

Basic principles of nitrogen removal.

Design procedure for nitrogen removal.

Mechanism of biological phosphorus removal.

Simultaneous nitrogen and phosphorus removal and retrofit of
existing SBR plants.

Simulasyon modelleri

Performance evaluation for carbon removal.

Performance evaluation for nutrient removal.
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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.

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

Sinirli ya da eksik verileri kullanarak bilimsel yontemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri bittinlestirir.
Muhendislik problemlerini kurgular, ¢cézmek icin yontem gelistirir ve ¢oziimlerde yenilikci ydontemler uygular.

Yeni ve/veya 6zgin fikir ve yontemler gelistirir; sistem, parca veya suireg tasarimlarinda yenilik¢i ¢oztimler gelistirir.

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

Muhendislik 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 yontemlerle bilgiyi tamamlar ve uygulama; degisik disiplinlere ait bilgileri buttnlestirir.
Muhendislik problemlerini kurgular, ¢cézmek icin yontem gelistirir ve ¢oztimlerde yenilikci ydontemler uygular.

Calismalarinin siire¢ ve sonuglarini, o alandaki veya alan disindaki ulusal ve uluslar arasi ortamlarda sistematik ve agik bir sekilde yazili ya da
sozll olarak aktarir.

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

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

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

Mihendislik problemlerini kurgular, ¢cézmek igin yontem gelistirir ve ¢dztimlerde yenilikci ydntemler uygular.

AKR'lerin yapisini ve ozelliklerini agiklayabilir.

Karbon ve nutrient gidermek izere kavramsal AKR tasarimi yapabilir.

AKR'lerin isletilmesi ve veriminin degerlendirilmesi ile ilgili temel esaslari bilir.
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