CM-301 - PHYSICAL UNIT OPERATIONS - Muhendislik Mimarlik Fakultesi - Cevre Mihendisligi Bolima

General Info

Objectives of the Course

Teaching the physical methods and processes in water and wastewater treatment.

Course Contents

Theory and practices of physical unit processes such as filtration, settling, flotation, and gas transfer, together with principles of reaction theory and reactor types, are
covered within the scope of this course, specifically for water and wastewater treatment.

Recommended or Required Reading

Cevre Mihendisliginde Fiziksel ve Kimyasal Temel islemler ve Siirecler, Fiisun Sengiil ve Enver Y. Kiiciikgiil, D.E.U. Mih. Fak. Yayinlari, izmir, 2012.<br />Cevre
Miihendisliginde Temel islemler ve Siirecler, T. D. Reynolds, P. A. Richards, Ceviren: U. Bakir Ogiitveren, Efil Yayinevi, Ankara, 2015.<br />Wastewater Engineering —

Treatment and Reuse, G. Tchobanoglous, F. L. Burton, H. D. Stensel, 4th Edt., Metcalf & Eddy, Inc., McGraw-Hill Companies, Inc,, 2003

Planned Learning Activities and Teaching Methods

In the theoretical part of the course, the lecture notes prepared from the source books will be presented, while numerical problems will be solved, and design examples
will be presented in the practical part of the course.

Presentation Of Course
Lecturing and example solving.

Dersi Veren Ogretim Elemanlari

Assoc. Prof. Dr. Hakan Dulkadiroglu

Program Outcomes

1. Can explain the principles of physical unit processes in water and wastewater treatment.
2. Can make conceptual design of phsyical treatment units for water and wastewater treatment.
3. Can explain reaction kinetics and reactors types, and can use them in treatment plant design.

Weekly Contents
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Lecturing

Lecturing

Lecturing

Lecturing

Lecturing

Lecturing

Lecturing

Written exam
Lecturing

Lecturing

Lecturing

Lecturing

Lecturing

Lecturing

Lecturing

Introduction Reaction types

Reaction kinetics

Reactors

Flowrate of wastewaters and its measurement methods

Equalization: Flowrate variations, equalization and

equalization tank design. Mixing: Mixing methods, mixer

types, and design.
Screens: Screen types and specifications

Grit chambers: Aim, principles, and types.

Midterm
Settling: Settling theory and types
Settling: Settling tanks and design

Aeration: Gaz transfer theory, oxygen transfer, aerator
types and design.

Flotation: Principles of flotation, application types and
design.

Filtration: Mechanism of filtration, filtrastion methods,
and filter design.

Adsorption: Mechanism of adsorption, adsorbents,
isoterms.

Reverse osmos and membrane filtration

Practise

Example problems about
reaction kinetics

Example problems about
reactors

Flowrate measurement unit
design example

Equalization tank design
example Mixing unit design
example

Screening applications

Grit chamber design
example

Settling example problems

Settling tank design
example

Oxygen transfer
calculations and aerator
design.

Flotation design examples

Filtration unit design
example.

Adsorption isoterms
example problem solving

Design examples



Workload

Activities

Derse Katilim

Ara Sinav Hazirhk

Vize

Final Sinavi Hazirlik

Final

Odev

Ders Oncesi Bireysel Calisma

Ders Sonrasi Bireysel Calisma

Assesments

Activities
Ara Sinav
Final
Odev

Number
14

N NN

EER

PLEASE SELECT TWO DISTINCT LANGUAGES
5,00
2,00
2,00
2,00
2,00
2,00
1,00
1,00

Weight (%)
40,00
50,00
10,00



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 3 3 2 2 3 3 3 1 1 2 1
LO.2 4 4 3 3 2 2 3 3 3 1 1 2 1
LO.3 4 4 3 3 2 2 3 3 3 1 1 2 1
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: Suve atiksu aritiminda fiziksel temel islemlerin esaslarini agiklayabilir.
L.O.2: Suve atiksu aritimi igin fiziksel aritma tnitelerinin kavramsal tasarimini yapabilir.

L.O.3: Reaksiyon kinetigi ve reaktor tirlerini agiklayabilir ve aritma tesisi tasariminda kullanabilir.
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