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(Course Prerequisites)
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(Basic Sciences) (Engineering Science) (Engineering Design) (GeneralEducation)
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Dersin icerigi

(Course Description)

Aritma tesislerinde segilen prosese uygun kontrol ekipmanlari se¢imi ve yerlesimi, proses kontrol ve
otomasyonun temelleri, P&I diyagramlar1 tizerinde gdsterilmesi, enstriimentasyon ve ol¢tim, proses kontrol
algoritmalari, SCADA sistemleri, proses kontrol donanim ve yazilimlari, atiksu aritma tesisi - enerji
Optimizasyonu, atiksu aritma tesisi simiilasyon yaklagimi

Appropriate selection of control equipments in treatment plants compatible with process,
fundamentals of process control and automation, illustrations of equipments on P&I diagrams,
instrumentation and measurements, process control algorithms, SCADA systems, hardware and software
applications of process control, energy optimization in wastewater treatment plants, simulation tools for
wastewater treatment plants.

Dersin Amaci (Course

Objectives)
Maddeler halinde 2-5
adet

1. Proses kontrolii temel kavramlarimin verilmesi
2. P&l Diyagramlarmim hazirlanmasi ve yorumlanmasi becerisinin kazandirilmast

Presentation of fundamentals of process control
Providing an ability of P&I diagram preparation and interpretation

N

DersinOgrenme
Ciktilar
(Course Learning

Outcomes)

Bu dersi bagariyla tamamlayan &grenciler;

I. Antma tesisinde uygun ekipman tipinin belirlenmesi ve secimi
Il. P&I diyagraminin olusturulmasi ve yorumlanmasi

IIl. Aritma tesisinde proses kontroliiniin saglanmasi

IV. Aritma tesislerinde enerji dengelerinin hesaplanmasi

konularinda beceri kazanir.

Successful students gain the abilities of:

I.  Appropriate selection of equipments in treatment plant facilities

1. Building and interpretation of P&I diagrams

I1l. Using automation tools for process control in water treatment facilities

IV. Building and optimization of energy balance in wastewater treatment plants
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(Textbook) Prentice Hall, ISBN 13: 978-0-13-271988-9.
2. MWH?'s water treatment: principles and design/John C. Crittenden (2012); with contributions
by James H. Bourchardt , Imprint Hoboken, N.J. : John Wiley & Sons.
Diger Kaynaklar 3. MacKenzie L., D. Water and Wastewater Engineering, Design Principles and Practice, Su ve Atiksu

(Other References)

Miihendisligi, Ceviri Editorii: Prof.Dr. Ismail Toréz, McGraw Hill.

4, Metcalf and Eddy (2003) “Wastewater Engineering; Treatment and Reuse”, 4th Edition, The
McGraw-Hill Companies, Inc., 2003, PA, USA.

5. Tom D. Reynolds, Paul A. Richards (1996) Unit operations and processes in
Environmental engineering, Boston : PWS Pub. Co..

Odevler ve Projeler

(Homework &

Ogrencilere dersi daha iyi kavramalari, ekipmanlara ulasabilecegi yerleri bulabilmeleri amaci ile her
dgrenciye aritma tesisi ekipmanlar ile ilgili 6dev verilecektir. Odevlerde AUTOCAD progranmu  kullanilarak
Ogrencilerden ¢izim yapmasi istenecektir. Cizimleri ¢ikti seklinde dénem 6devi olarak teslim edeceklerdir.

Individual homework shall be given in order to make students understand how to draw basic P&I diagram.

Projects Homeworks shall be prepared by using AUTOCAD software. The homework assignment shall be submitted
in hardcopy by the students.
Laboratuar Bilgisayar laboratuvarinda drnek ¢izim uygulamalart CAD programi kullanilarak gergeklestirilecektir.
Uygulamalar:
Real drawing application shall be organized in compuetr laboratory using CAD software.
(Laboratory Work)

Bilgisayar Kullaninm

(Computer Use)

Odevlerin hazirlanmas1 sirasinda  internet aracthig ile firmalarla iletisime gegme ve o6dev/sunum
hazirlamada bilgisayar kullanimi  gereklidir. P&I diagramu kullamiminda AutoCAD  programindan
faydalanilacaktir.

Computer use is required in order to get in touch with the firms, preparation of documents during the
preparation of the homework/presentation. AutoCAD will be used in preparing P&I diagrams.

Diger Uygulamalar

(Other Activities)

Ekipman ve proses kontrol konusunda bir uzmandan seminer destegi alinacaktir. Gergek aritma
tesislerinin P&I diyagramlari incelenecektir. Sektorden tecriibeli bir ¢evre miihendisi donem boyunca en az 4
hafta uygulama bilgisayar ortaminda gercege uygun tasarim uygulamasi yaptiracaktir.

Real application exercise shall be organized together with experienced environmental engineer from the
sector. Hands on application for P&I diagrams shall be organized in computer laboratory togetjer with the
input of experienced engineer..

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Yil ici Smavlan 1 30
(Midterm Exams)

Kisa Smavlar
(Quizzes)

Odevler 5
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi 5
(Term Paper/Project)

Laboratuar Uygulamasi 10
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1 50
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Aritma tesisi proses se¢imi, enerji/isletme maliyetleri I, IV
2 Proses kontrol teorisine giris ve proses kontrol yaklagimlari 11
3 Aritma tesisleri ekipmanlari 6zellikleri ve secimi, 6l¢iim noktalari [
4 P&l diyagramlarinim temelleri ve bilesenleri Il
5 Mekanik 1zgaralar ve kapaklar, penstoklar |
6 Atiksu ve camur pompa tipleri, akim kontrolii |
7 Borular ve vanalar, debi 6l¢im cihazlar |
8 Blower tipleri ve {initeleri, proses kontrol parametreleri I, 111
9 Online dl¢iim cihazlari, problar ve proses kontrol baglantilari, Ara Siav -1V
10 Cokeltme havuzlar1 ve camur susuzlastirma tiniteleri ekipmanlari |
11 Veri transferi, enstriimantasyon, otomatik proses kontrol, SCADA sistemleri i
12 Proses kontrol donanimi ve yazilimlari, atiksu aritma tesisi simiilasyonu I, 111
13 P&I diyagraminin detaylandirilmasi ve ekipman listelerinin hazirlanmast Il
14 Aritma tesislerinde enerji verimliligi/yonetimi I, 1v
COURSE PLAN
Course
Weeks Topics QOutcomes
1 Appropriate process selection, energy consumption and operational costs 1, 1V
2 Introduction to process control and process control approach 11l
3 Specifications of equipments and selection of measurement locations |
4 Fundamentals of P&I diagrams, components of P&I diagrams 1l
5 Screens, penstock, stoplog, gates, flow regulation and control equipments |
6 Wastewater and sludge pumping devices and control |
7 Pipes and valves, flow measurement devices [
8 Blower types and units, process control parameters 1,111
9 Online-real time measurements, probes and process connections, Midterm Exam -1V
10 Sedimentation/Settling tanks and sludge dewatering units |
11 Data transfer, instrumentation, automatic process control, SCADA systems. 11
12 Hardware and softwares, wastewater treatment plant simulation 1,111
13 Building P&I diyagrams ve preperation of equipment lists 1l
14 Energy conservation and management in treatment plant facilities I, v




Dersin Cevre Miihendisligi Lisans Programu ile fliskisi

Progrann mezuna kazandiracag bilgi ve beceriler (Ogrenci Ciktilar)

Katki

Seviyesi

1

2

Matematik, fen ve mithendislik bilgilerini uygulama becerisi

Deney tasarlama ve yiiriitme becerisinin yanisira veri degerlendirme ve yorumlama becerisi

Bir sistemi, bileseni veya prosesi; belirli gereksinimleri gercekgi kisitlar (ekonomik, ¢evresel,
toplumsal, politik, etik, saglik ve giivenlik, iretilebilirlik ve siirdiiriilebilirlik) cer¢evesinde
kargilayacak sekilde tasarlama becerisi

Cok disiplinli takimlarda ¢aligma becerisi

Miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayist

~N|jo|lo| b~

Etkin bir bigimde iletisim kurma becerisi

Miihendislik ¢6ziimlerinin kiiresel, ekonomik, cevresel ve toplumsal baglamda etkisini
kavrayabilmek i¢in gerekli olan genis kapsamli egitime sahip olma

Yasam boyu dgrenmenin gerekliliginin bilincinde olma ve bu 6zelligi siirdiirme becerisi

10

Cagimizin konulari hakkinda bilgi sahibi olma

11

Miihendislik uygulamalari igin gerekli teknikleri, becerileri ve modern miihendislik araglarini
kullanma becerisi

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and the Environmental Engineering Curriculum

Student Outcomes

Level of

Contribution

1

2

3

an ability to apply knowledge of mathematics, science, and engineering

an ability to design and conduct experiments, as well as to analyze and interpret data

an ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

an ability to function on multidisciplinary teams

an ability to identify, formulate, and solve engineering problems

an understanding of professional and ethical responsibility

~N|o o~

an ability to communicate effectively

the broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context

a recognition of the need for, and an ability to engage in life-long learning

10

a knowledge of contemporary issues

11

an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

1: Little, 2. Partial, 3. Full
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