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Dersin Adi: Temel islemler

Course Name: Unit Operations

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
CEV 347
CEV 347E 5 2.5 4 2 1 -

Bo6liim / Program

Cevre Miihendisligi

(Department/Program) | (Environmental Engineering)
Dersin Tiirii Zorunlu (Compulsory) Dersin Dili Tirkge / ingilizce
(Course Type) (Course Language) | (Turkish / English)
Dersin Onkosullari Yok
(Course Prerequisites) |(None)
Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilegene Matematik Temel Mithendislik ik Tasarim Genel Egitim
Katkis, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) - 100 - -

Dersin Tanimi

(Course Description)

Bu derste, temel islem ve proses yaklasimi c¢ercevesinde, aritma sistemlerinde
kullanilan fiziksel ve fiziko- kimyasal islemlerin temelleri ve bunlarin su ve atiksu
aritimi ile ilgili uygulamalari 6rnek problemler ile verilmektedir. Cevre Mihendisleri
icin 6nemli temel islem ve proseslerin boyutlandiriimasinda kullanilmak Gzerere
aksiyon ve reaktor kinetigi, akim modelleri ve kiitle dengesi kavramlari da bu ders
kapsaminda verilmektedir.

This course provides the basics of physical and physico-chemical operations used in
treatment systems and problem solutions related to their applications in water and
wastewater treatment with unit operations and processes approach. Reaction and
reactor kinetics, flow models and mass balance concepts are also presented to be
used for dimensioning the unit operations and processes that are important for
Environmental Engineering.

Dersin Amaci

(Course Objectives)

1. Aritma sistemlerinde kullanilan reaksiyon ve reaktor tiplerini taniyarak kitle
dengesi ifadelerinden bu sistemlerin birimlerini boyutlandirabilme becerisinin
kazandirilmasi,

2. Cevre Mihendisligi uygulamalarinda kullanilan fiziksel ve fiziko-kimyasal islemlerin
esaslarini 6grenerek su ve atiksu aritma tesislerinin tasariminda bu temel bilgileri
kullanabilme becerisinin kazandirilmasi .

The main objectives of this course are;

1. to gain skills for dimensioning the units of these systems by getting acquainted
with the reaction and reactor types used in treatment systems and using mass
balance equations,

2. to gain skills for using the fundamentals in the design of water and wastewater
treatment plants, through learning the principles of physical and physico-chemical
operations used in Environmental Engineering applications.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

Temel islem ve Proseslerde kullanilan reaksiyon ve reaktér tiplerini bilerek kiitle
dengesi ifadelerini yazabilme

Su aritma sistemlerinde kullanilan temel islemlerin esaslarini anlama ve bu
esaslari bu birimlerin kavramsal tasarimi icin kullanabilme

Atiksu aritma sistemlerinde kullanilan temel islemlerin esaslarini anlama ve bu
esaslari bu birimlerin kavramsal tasarimi i¢in kullanabilme
ileriatiksuaritmasistemlerindekullanilanbazitemelislemlerinesaslarinianlamavebu
esaslari bu birimlerin kavramsal tasarimi icin kullanabilme becerisine sahip
olacaklardir.

The successful student will be able to;

construct mass balance equations by knowing the reaction and reactor types
used in unit operations and processes,

understand principles of unit operations used in water treatment systems and to
apply these principles for the conceptual design of these units,

understand principles of unit operations used in wastewater treatment systems
and to apply these principles for the conceptual design of these units,
understand principles of some unit operations used in advanced wastewater
treatment systems and to apply these principles for the conceptual design of
these units.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, Reaksiyon kinetigi I
2 Reaksiyon mertebesinin ve hiz katsayilarinin belirlenmesi I
3 Reaktor kavrami, bekletme siiresi ve dagilimi I
4 ideal reaktorler, reaktérlerin verimlerinin karsilastiriimasi I
5 Pihtilastirma ve Yumaklastirma I, 1v
6 Cokelme, ¢okelme tipleri 1L
7 Cokelme havuzlarinin verimi 1L
8 Yogunlastirma, Ara Sinav LILILLIV
9 Yogunlastirma i
10 Flotasyon i
11 Havalandirma, Oksijen transferi i
12 Karbon adsorpsiyonu v
13 Filtrasyon I,Iv
14 Membran Prosesler I, Iv
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, Reaction kinetics 1
2 Determination of the reaction order and rate coefficient |
3 Reactor concept, residence time and distribution I
4 Ideal reactors, comparison of reactor efficiencies 1
5 Coagulation-Flocculation 1,1V
6 Sedimentation, types of settling 1L
7 Clarifier efficiency AL
8 Thickening, Midterm Exam LILILLIV
9 Thickening il
10 Flotation il
11 Aeration, Oxygen transfer 1]
12 Carbon adsorption V.
13 Filtration 1,1V
14 Membrane processes 1,1V




Dersin Gevre Miihendisligi Ogrenci Ciktilanyla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait 6grenci ¢iktilari)

Katki
Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik
problemlerini belirleme, formile etme ve ¢6zme becerisi.

X

Kiresel, kilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
saglik, giivenlik ve refahi goz 6niine alarak ¢6ziim ireten miihendislik tasarimi
uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
miuhendislik ¢oziimlerinin kiiresel, ekonomik, cevresel ve toplumsal baglamdaki
etkilerini goz 6nlinde bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler
belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma
yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak
icin muhendislik yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve
uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Environmental Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs
with consideration of public health, safety, and welfare, as well as global, cultural,
social, environmental, and economic factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and
interpret data, and use engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning
strategies.

Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)

08/02/2019




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

Reynolds, T.D. (1982). Unit Operations and Process in Environmental
Engineering, Brooks/Cole Eng. Div. Cal.

Diger Kaynaklar
(Other References)

1. Sunstrom, D., Klei, H. (1979). Wastewater Treatment, Prentice Hill, Inc.

2. Tchobanoglous, G., Schroeder, E.D. (1985). Water Quality, Addison
Wesley.

3. Tchobanoglous, G. Burton, F.L., Stensel, H.D. (2003). Wastewater
Engineering: Treatment, and Reuse by Metcalf & Eddy Inc., McGraw Hill,
4" Edition.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere dersi daha iyi anlamalari amaci ile farkli konularda 2 6dev
verilecektir. Odevlerin tiim boliimleri, verildikleri tarihten sonra donem
icerisinde belirlenecek tarihlerde toplanacaktir.

2 homeworks on different subjects will be given so that the students better
understand the course. All parts of the homework are to be handed in at the
determined dates during the semester after they are assigned.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Odevlerin hazirlanmasinda kullanilabilir ancak zorunlu degildir.

Can be used during homework preparation but is not obligatory.

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Genel Nota Katki, %
(Effects on Grading, %)

Faaliyetler Adedi
(Activities) (Quantity)

Yil igi Sinavlari

1 35
(Midterm Exams)

Kisa Sinavlar

(Quizzes) 3 10

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




