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Dersin Adi: Endustriyel Kirlenme Kontroli

Course Name: Industrial Pollution Control

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 429
CEV 429E 7 2.5 4.5 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 Mihendislik/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, %) - 20 0 -

Dersin Tanimi

(Course Description)

Endistriyel kirlenme tanimi. Endustriyel kirlenme tirleri ve birbirleri ile iliskileri.
Proses akim semalari, kiitle ve enerji dengeleri. Endistride temel operasyonlar ve
islemler. En lyi Teknoloji Yaklasimi. Proses profili. Kirlenme bazinda siniflandirma. Atik
arastirmasi. Numune alma. Kirlenme Profili. Endistrilerden bilgi alma. Endustriyel
atiksu yonetimi. Desarj standartlari. On aritma uygulamalari. Ortak aritma.
Enddistriyel simbiyoz. Endistriyel Hava Kirlenmesi, kati ve tehlikeli atiklar, atiksular ve
kontroll. Giridlth ve kontroll. Turkiye'de endistriyel yapi ve ilgili cevre mevzuati.
Tesis ici kontrol. Temiz teknolojiler. Geri kazanim, tekrar kullanim. Uriin ve retim
proseslerinin Yasam Donglsu Analizi. Endistrilerden 6rnekler.

Definition of industrial pollution. Types of industrial pollution and their interactions.
Process flowcharts, mass and energy balances. Industrial unit operations and
processes. Best available techniques. Process profile. Industrial categorization based
on pollution. Waste survey. Sampling. Pollution profile. Data collection. Industrial
wastewater management. Discharge standards. Pretreatment. Combined treatment.
Industrial symbiosis. Industrial air pollution, solid and hazardous wastes, wastewaters
and their control. Noise and its control. Industrial structure and environmental
legislation in Turkey. In-plant control. Cleaner technologies. Reuse and recycle. Life
Cycle Analysis of products and production processes. Industrial case studies.

Dersin Amaci

(Course Objectives)

1. Endustriyel kirlenme kavraminin kazandiriimasi,

2. Enddstriyel atik tiirleri, kirlenme bazh endistri siniflamasi, veri toplama, numune
alma, desarj standartlari, 6n aritma ve ortak aritma uygulamalari, tesis ici kontrol,
yasal cerceve konularina ait kazanimlarin 6grenciye verilmesi,

3. Proses ve kirlenme profillerinin tanimlanmasi ve enddstrilerde proses profilinin
cikarilmasi.

1. Introduction of the concept of industrial pollution,

2. Introduction of the industrial waste types, pollution based classification of the
industries, data gathering, sampling, discharge standards, preliminary treatment
(pretreatment), combined treatment practices, in-plant control and legal
framework,

3. Definition of the pollution profiles and preparation of the process profiles in the
industries.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

VI.

VII.

Enddstriyel atik tirlerini tanimlayabilme,

Enddistriyel tesislerden kaynaklanan atik problemlerine ¢6ziim olusturmada
cevre miihendisligi yaklasimlarini basari ile uygulayabilme,

Numune alma, kirletici parametreleri ve debiyi belirleme, analiz sonuglarini
degerlendirme,

Endistriyel kirlenme bazinda kategorizasyon ve alt kategorizasyon
sistematigini kavrama ve kontrol 6nlemlerini bu sistematik icinde ele alma,
Proses profili, kirlenme profili, tesis ici kontrol gibi endistriyel kirlenme
kontroll adimlarini olusturabilme,

Desarj standartlari, alici ortamlari koruma amacli standart uygulamalarinin
anlam ve 6nemini kavrama, 6n aritma ihtiyaclarinin belirlenmesi ve ortak
aritmanin avantajlarini degerlendirme; endistriyel simbiyoz,

Ulusal ve uluslararasi yasal diizenleme ve teknolojik yenilikleri izleyebilme

becerilerini kazanir.

Students who pass the course will be able to:

VI.

VII.

Identify the types of industrial waste,

Apply the environmental engineering approaches successfully in solving the
problems of wastes from industrial plants,

Apply sampling methods, determine pollutant parameters and flowrates,
evaluate the results of the analysis results,

Understand the pollution based categorization of industries and the
systematic approach lying behind it and consider the control mechanisms
within this systematic approach,

Construct the industrial pollution control steps such as process profile,
pollution profile, in-plant control measures (reclamation and recycle,
conservation etc.),

Understand the definition and importance of the discharge standards and
receiving water standards; Determine the pretreatment requirements and
evaluate the advantages of combined treatment; industrial symbiosis,

VII. Follow the new national and international legislations dealing with
industrial pollution; and technological innovations.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris,Kapsam ve Endustriyel Kirlenmede Kullanilan Tanimlar, Birimler I
) Enddistriyel Atiklarin Kaynaklari (Atiksular, Kati Atiklar, Tehlikeli Atiklar, Hava
Kirleticiler) Il
3 Tehlikeli Atiklar,Hava Kirlenmesi, Kirlenme Bazinda Siniflandirma, Endustriyel
Kategorizasyon ve Alt Kategorizasyon "
4 Atik Arastirmasi [
5 Numune Alma ve Karakterizasyon, Literatlirden Yararlanma 1, vV
6 !(irlenme Profili, Kirlenme Tanimi Yaklasimlari, Endistrilerden Bilgi Alma, Aritma
Ihtiyacinin Belirlenmesi \Y;
2 Endustriyel Kirlenme Kontrol Yaklasimlari: Tesis ici Kontrol, Geri Devir, Yeniden
Kullanim, Atik Minimizasyonu, Temiz Teknolojiler \Y;
8 Atik Minimizasyonu, Temiz Teknolojiler -V
9 Uriin ve Uretim proseslerinin Yasam Déngiisii Analizi Il
10 Proses ve Kirlenme Profili Cikarilma Uygulamalari (Tekstil EndUstrisi, Plastifiyan
Enddistrisi vb.) Vv
11 Desarj Standartlari ve Alici Ortam Standartlari, On Aritma Uygulamalari, Tiirkiye’de
Yasal Diizenlemeler VI, VII
12 Ortak Aritma, Organize Sanayi Bolgeleri, Endistriyel Simbiyoz ILVLVII
13 Ornek Endistri Calismalari (Gida, Tekstil, Kagit) LVI
14 Ornek Enduistri Calismalari (Deri, Metal Son islemler) LVII
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to industrial pollution control, definitions and units I
Sources of industrial wastes (Wastewaters, Solid Wastes, Hazardous Wastes, Air
Pollutants) Il
3 Hazardous wastes, air pollution, pollution based categorization, industrial
categorization and subcategorization I
4 Waste survey 1]
5 Sampling and characterization, comparison with literature I, v
6 Pollution profile, approaches to definition of pollution, data collection from
industries, treatment requirement vV
2 Approaches to industrial pollution control: In-plant control, recycling, reclamation,
minimization, clean technologies \Y;
8 Waste minimization, clean technologies -V
9 Life Cycle Analysis of products and production processes Il
10 Applications related to establishing process and pollution profiles (Textile Industry,
Plastifian Industry etc.) \Y
11 Discharge standards, receiving water standards, pretreatment, legal framework VI, VI
12 Combined treatment, organized industrial districts, industrial symbiosis ILVLVII
13 Industrial Case Studies (Food, Textile, Pulp and Paper) LVI
14 Industrial Case Studies (Leather, Metal Finishing) LVI




Dersin Gevre Miihendisligi Ogrenci Ciktilanyla iliskisi

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

Katki

Seviyesi

12

3

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

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 g6z 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.

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)




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

Ders Kitabi
(Textbook)

Tiinay,0. (1996). “Endistriyel Kirlenme Kontroli”, iTU insaat Fakiiltesi
Matbaasi.

Diger Kaynaklar
(Other References)

1. Eckenfelder,W.W. (2000). “Industrial Water Pollution Control”.Third
Edition,Mc Graw-Hill.

2. Nemerov,N.L. (1978). “Industrial Water Pollution: Origins,
Characteritics and Treatment”, Addison Wesley.

3. Nemerov,N.L. and Dasgupta A. (1991). “Industrial and Hazardous
Waste Treatment”, Van Nostrand Reinhold.

4. Metcalf & Eddy (1991). “Wastewater Engineering-Treatment
Disposal and Reuse”, Third edition, McGraw Hill.

5. Guyer,H.H. (1998). “Industrial Processes and Waste Stream
Management”, John Wiley and Sons Inc., Canada.

6. Freeman, H.M. (1995). “Industrial Pollution Prevention Handbook”.
McGraw-Hill.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere 3-4 kisilik gruplar olusturarak bir takim galismasi verilecektir. Bu
calisma rol degisimini de saglayacak sekilde kirsiiden takim halinde
sunulacak ve dersin farkl endistri 6rnekleri uygulamasi saglanacaktir.

A team work is given to team occurring 3-4 student. The team work is
presented by team member in desk. Including different industrial categories
from each team is also supplied changed role and creativity of the student.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Tum takim ¢alismalarinda tim bilgi ve sekiller ve sunus ortami igin bilgisayar
kullanimi gereklidir.

Computer use is required in order to; all informations, grafs and figures and
their presentation performance in the desk of team works

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

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

Faaliyetler Adedi
(Activities) (Quantity)

Yil igi Sinavlari

2 60
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




