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Ayirma Islemleri

Separation Techniques

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar

(Code) (Semester) | (Local Credits) | (ECTS Credits) | (Theoretical) (Tutorial) (Laboratory)
KMM 332/ 6 4 7 4 0 0
KMM332E
Boliim / Program Kimya Miihendisligi
(Department/Program) Chemical Engineering
Dersin Tiirii Miihendislik Tasarimi Dersin Dili Tiirkge/Ingilizce
(Course Type) Engineering Design (Course Language) | Turkish/English

Dersin Onkosullar
(Course Prerequisites)

KMM 211/ KMM 211E/GID 351/ GID351E

Dersin mesleki bilesene
katkisi, %

(Course Category
by Content, %)

Temel Miihendislik
(Engineering Science)

Miihendislik Tasarim
(Engineering Design)

Insan ve Toplum
Bilim
(General Education)

Temel Bilim
(Basic Sciences)

%100

Dersin icerigi

(Course Description)

Faz dengeleri. difiizyon ve hiz proseslerine dayanan ayirma islemlerine giris.
Ayirma iglemlerinin analizi ve hesaplamalar. Denge kademeleri ve zit akim
operasyonlart. Sedimantasyon filtrasyon distilasyon evaporasyon ve
ekstraksiyon islemlerinde kullanilan ekipmanlar ve hesaplamalar

Introduction to separation techniques based on phase equilibria. diffusion and
rate processes. Analysis and calculations of separation techniques.
Equilibrium stage and countercurrent operations. Calculations of separation
equipment based on sedimentation filtration distillation evaporation and
extraction.

Dersin Amaci

(Course Objectives)

1.Ogrencilerin kimya m hendisliginde karsilasilan ayirma problemleri ve bu problemlerin
¢ozlimiinde kullanilan ayirma prosesleri hakkinda bilgilenmelerini saglamak.
2.0drencilere ayirma ekipmanlarmin dizayni i¢in data toplama kullanma ve analiz etme
konusunda deneyim kazandirmak.

3.0grencilere matematik temel bilimler ve miihendislik bilgilerini ayirma prosesleri ve
ayirma ekipmaninin dizayninda kullanmay1 gostermek

4.Problem ¢oziimiinde bilgisayar ve ilgili programlari kullandirarak gelistirmek

5.Bilim ve teknolojideki gelismeleri izleyerek kendini siirekli yenileme becerilerini
gelistirmek

1.To provide information on separation problems encountered in chemical
engineering and separation processes used to solve these problems.

2.To provide experience in collecting, analyzing and using data for separation
equipment design.

3.To show students how to apply mathematics fundamental science and
engineering knowledge to separation processes and design of separation
equipment.

4.To train students to use computers in problem solving

5.To improve students' ability to engage in life-long learning.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gegen 6grenciler:

1. Kimya miihendisliginde kullanilan ays1ma islemlerinin prensipleri hakkinda bilgililenecek
ve bu

bilgileri problem ¢dziimiindende kullanabileceklerdir.

2. Tek veya ¢ok tesirli evaporatorleri dizayn edebileceklerdir

3. Kesikli ve siirekli distilasyon iinitelerini dizayn edebileceklerdir.

4. Kati-s1v1 ve s1vi-sivi ekstraksiyon iinitelerini dizayn edebileceklerdir.

5. Kat1 taneciklerin tane boyutu ve yiizey alanin1 deneysel ve teorik olarak karakterize edecek
Ve

filtrasyon sedimantasyon ve santrifiijle ayirma islemleri i¢in ekipman segebileceklerdir.

6. Temel miihendislik bilgilerini ve laboratuar datasini filtrasyon sedimantasyon evaporasyon
distilasyon ve ekstraksiyon iinitelerinin dizayninda kullanabileceklerdir.

7. Problem ¢oziimiindende bilgisayar ve ilgili programlar1 kullanabileceklerdir.

8. Bilim ve teknolojideki gelismeleri izleyerek kendini siirekli yenileme becerilerini
gelistireceklerdir.

Student, who passed the course satisfactorily can:

1. Demonstrate knowledge on the principles of chemical engineering separation techniques and
use

them in problem solving.

2. Carry out design calculations for single- or multiple-effect evaporators.

3. Carry out design calculations for batch and continuous distillation units.

4. Carry out design calculations for solid-liquid and liquid-liquid extraction.

5. Characterize piles of solid particles by experimental and theoretical analysis of particle size
and

surface area and choose equipment for filtration, sedimentation, and solid-liquid centrifugal sep
6. Use fundamental engineering knowledge and laboratory data to design filtration
sedimentation

evaporation distillation and extraction units.

7. Use computer, spreadsheet programming and a programming language in problem solving.
8. Reach information to follow the latest development in science and technology

Ders Kitabi
(Textbook)

Geankoplis C. J, 2003, Transport Processes and Separation Process
Principles, Pearson Education Inc.

Diger Kaynaklar
(Other References)

McCabe L.W. Smith C.J. Harriott P, 2001, Unit Operations of Chemical
Engineering, McGraw-Hill.

Seader J. D. Henley J. E, 1998, Separation Process Principles,
Jonh-Wiley&Sons.

Wankat P.C, 1988, Equilibrium Staged Separations, Prentice Hall PTR.
Geankoplis C. J, 1993, Transport Processes and Unit Operations, Prentice
Hall.

Odevler ve Projeler

(Homework & Projects)

Dersi 6grenmeleri i¢in 6grencilere 6devler verilecektir.

Homeworks are given students for learning lessons.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Ogrenciler 8devlerde ve sinifigi ¢alismalarda bilgisayar ve ilgili programlari
kullanacaklardir.

Students will use software programme and a programming language in
homework solving and in-class problem session

Diger Uygulamalar

(Other Activities)

Dersi sinifta 6grenmeleri i¢in 6grencilere sinifici ¢calismalar yaptirilacaktir

In-class problem sessions will be carry out for learning lessons in class.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %0)
Yil ici Savlar 2 %40

(Midterm Exams)
Kisa Sinavlar




(Quizzes)

(Homework)

Odevler 6 %10

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)
Diger Uygulamalar 6 %10
(Other Activities)
Final Sinavi 1 %40
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilar
1 Ayirma yontemlerinin siniflandirilmasi Difiizyonel ayirma islemleri. Evaporasyonun tanimi ve 1-5
ekipman tanitimi.
2 Tek tesirli evaporatorler ve hesaplamalari ¢ok tesirli evaporasyon teorisi ve hesaplamalari 1-2-6-7
3 Termokompresyonlu evaporasyon teorisi ve hesaplamalar. Distilasyon teorisi. 1-2-6
4 Distilasyon teorisi denge kavrami denge egrisi kaynama noktasi diyagrami ve entalpi-bilesim 1-3-6
diyagramina ait agiklamalar 1-3-6
5 Flas distilasyon ikili ve ¢oklu sistemlere ait hesaplamalar Kesikli distilasyon ve hesaplamalari. 1-3-6
6 Stirekli (kolon) distilasyon teorisi ve entalpi-bilesim diagrami esasli (Ponchon-Savarit yontemi 1-3-6
ile) teorik raf sayisi ¢oziimleri.
7 Denge egrisi esasli teorik raf sayisi hesab1 (Mc Cabe-Thiele yontemi), Distilasyonda bir 1-3-6-7-8
simiilasyon programinin kullanimina giris (ChemCAD uygulamasti), ¢ok bilesenli sistemlerin
distilasyonu.
8 Denge egrisi esasli teorik raf sayisi hesab1 (Mc Cabe-Thiele y*ntemi), Distilasyonda bir 1-3-6-7-8
simiilasyon programin’sn kullanimina giris (ChemCAD uygulamasi), ¢ok bilegenli sistemlerin
distilasyonu. ARA SINAV-1
9 Distilasyon kolonlarinin mekanik tasarimi, ¢iplak buhar distilasyonu, Ekstraksiyon teorisi ve 1-4-6
ekipmanlar
10 Kati-siv1 ve sivi-sivi ekstraksiyonu 1-4-6
11 Sivi-sivi ekstraksiyonu 1-4-6
12 Sivi-s1vi ekstraksiyonu Mekanik ayirma iglemleri Tanecik karakterizasyonu ortalama tane boyutu 1-5-6
spesifik yiizey alant
13 Filtrasyon teorisi (Darcy Poiseuille Carmen-Kozeny Ergun esitlikleri) ve filtrasyon verisi analizi 1-5-6
Ekipman tanitimi. ARA SINAV-2
14 Sedimantasyon teorisi Stokes bagintisi Tikner dizayni Santrifiijle sedimantasyon. 1-5-6
COURSE PLAN
Course
Weeks Topics Outcomes
1 Classification of separation technique Introduction to diffusional separation processes 1-5
Evaporation. 1-5
2 Single-effect evaporators Multiple-effect evaporation theory and calculations. 1-2-6-7 1-2-6-7
3 Thermal recompression evaporation and calculations Distillation theory. 1-2-6 1-2-6




4 Distillation theory Equilibrium concept Equilibrium curve Boiling-point and enthalpy- 1-3-6
concentration diagrams.
5 Flash distillation Two- and multi-component systems Batch distillation 1-3-6
6 Continuous (column) distillation theory Number of theoretical plates calculation based on 1-3-6
enthalpy-concentration diagram ( Ponchon-Savarit method).
7 Number of theoretical plates solutions based on equilibrium curve (Mc Cabe-Thiele method ) | 1-3-6-7-8
Introduction to use a simulation program in distillation (ChemCAD application) Distillation of
multicompon
8 Number of theoretical plates solutions based on equilibrium curve (Mc Cabe-Thiele method ) | 1-3-6-7-8
Introduction to use a simulation program in distillation (ChemCAD application), Distillation
ofmulticompon. MIDTERM EXAM-1
9 Mechanical design of distillation column Open steam distillation Extraction theory and 1-4-6
equipment
10 Solid-liguid extraction Liquid-liquid extraction. 1-4-6
11 Liquid-liguid extraction. 1-4-6
12 Liquid-liquid extraction Mechanical separation techniques Particle characterization Average 1-5-6
particle size Specific surface area.
13 Filtration Theory (Equations of Darcy Poiseuille Carmen-Kozeny Ergun) and analysis of 1-5-6
filtration data. MIDTERM EXAM-2
14 Sedimentation theory Stokes equation Thickner design Centrifugal sedimentation. 1- 1-5-6
Dersin Kimya Miihendisligi Programyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
112 3
1 Matematik, fen bilimleri ve miihendislik bilgilerini kimya miihendisligi problemlerine X
uygulayabilme becerisi .
2 Kimya Miihendisligi ve ilgili alanlardaki mithendislik problemlerini saptama, tanimlama ve ¢6zme X
becerisi.
3 Bir sistemi, sistem bilesenini ya da siireci,ekonomi, ¢evre, sosyal,politik, etik, saglik ve giivenlik, X
iiretilebilirlik ve siirdiiriilebilirlik gibi gergekei kisitlart g6z oniine alarak belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi.
4 | Miihendislik ¢oziimlerinin saglik, giivenlik ve gevre iizerinde yaratacagi ulusal ve uluslararasi
etkilere duyarlilik.
5 | Deney tasarlama, veri toplama, analiz etme ve yorumlama becerisi.
6 | Modern miihendislik teknik ve araglart ile bilisim teknolojilerini etkin bir sekilde kullanma X
becerisi.
7 | Tek ve ¢ok disiplinli takim galigsmast yiiriitme becerisi.
8 | Bireysel ¢alisma becerisi.
9 | Yasam boyu 6grenmenin énemini benimsemis olarak, bilim ve teknolojideki gelismeleri izleyerek X
kendini siirekli yenileme becerisi.
10 | Tiirkge sozlii ve yazili etkin iletisim kurma becerisi.
11 | ingilizce sozlii ve yazil etkin iletisim kurma becerisi.
12 | Mesleki ve etik sorumluluk bilinci.
13 | Cagdas konular hakkinda bilgi sahibi olma.
14 | Kalite bilinci.
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Chemical Engineering Curriculum
Level of
Program Outcomes Contribution
11213
1 | An ability to apply knowledge of mathematics, science, and engineering to chemical X
engineering problems.
2 | An ability to identify, formulate, and solve engineering problems in chemical engineering and X
related fields.
3 | An ability to design a system, component, or process by making choices among alternatives X
using realistic constraints such as economic, environmental, social, political, ethical, health,
and safety factors; manufacturability; and sustainability.




4 | The broad education necessary to understand the impact of engineering solutions, especially
related to the health, safety and environmental issues, in a global and societal context.

5 [ An ability to design and conduct experiments, as well as to analyze and interpret data.

6 | Anability to use the techniques, skills, and modern engineering and computing tools necessary
for engineering practice.

7 | An ability to function on same- and multi-disciplinary teams.

8 | An ability to function independently

9 | Arecognition of the need for, and an ability to engage in life-long learning

10 | An ability to communicate effectively orally and in writing in Turkish

11 [ An ability to communicate effectively orally and in writing in English

12 [ An understanding of professional and ethical responsibility

13 | A knowledge of contemporary issues

14 | A knowledge and awareness of quality issues

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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