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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

BIOREACTORS / BIOREACTORS

Ders Kodu / Course Code

BKM2306

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Biiyliyen canli sistemleri igin kullanilan reaktér tipleri hakkinda bilgi edinmek. Ogrenciler,
biyoreaktor tasarnim ilkeleri ve 6zellikle 6lgek-blyltme kosullarinda reaktorlerin operasyonu
ile iligkili konular hakkinda bilgi kazanacaktir.

To learn about the types of reactors used for growing living systems. Students will gain
an understanding of the principles of bioreactor design and issues associated with
their operation especially under scaled-up conditions.

igerigi / Content

Karigtirmali tank reaktoru, dolgu yatak reaktori, hava kaldirmal reaktér, akigkan yatak
reaktorl, kabarcik kolan reaktoru. Biyoreaktor prosesinin yonetim analizi, biyoreaktérlerde
oksijen kutle transferi - mikrobiyal oksijen ihtiyaci; kiitle transfer katsayisinin belirlenmesi
icin kullanilan yontemler; kitle transfer bagintilari. Oksijen transferi, eneriji tiiketimi ve
pervane hizini temel alan biyoreaktorler icin dlgek kiiglltme ve 6lgek biyitme krtiterleri

Stirred tank reactor, packed bed reactor, airlift reactor, fluidized bed reactor bubble
column reactors. Regime analysis of bioreactor processes, oxygen mass transfer in
bioreactors - microbial oxygen demands; methods for the determination of mass
transfer coefficients; mass transfer correlations. Scale up and scale down criteria for
bioreactors based on oxygen transfer, power consumption and impeller tip speed.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Binoy Ranjan Maiti, Principles of Bioreactor Design (2018)

Michael Shuler, Fikret Kargi, Matthew DeLisa, Bioprocess Engineering: Basic Concepts
(Prentice Hall International Series in the Physical and Chemical Engineering Sciences) 3rd
Edition (2017)

Carl-Fredrik Mandenius, Design, Operation and Novel Applications (2016)

C. Radledge, B. Kristiansen, “Basic Biotechnology”, Second Edition,, Cambridge
University Press, (2001)

Binoy Ranjan Maiti, Principles of Bioreactor Design (2018)

Michael Shuler, Fikret Kargi, Matthew DeL.isa, Bioprocess Engineering: Basic
Concepts (Prentice Hall International Series in the Physical and Chemical Engineering
Sciences) 3rd Edition (2017)

Carl-Fredrik Mandenius, Design, Operation and Novel Applications (2016)

C. Radledge, B. Kristiansen, “Basic Biotechnology”, Second Edition,, Cambridge
University Press, (2001)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogr. Gér. Dr. Emre ERDEN




OGRENME GIKTILARI / LEARNING OUTCOMES

Biyorektdrlerin genel 6zelliklerinin anlatiimasi

Explain the general properties of bioreactors

2 Biyoreaktorlerin genel 6zelliklerini ifade edebilme yeteneginin kazaniimasi Gain an ability to communicate general properties of bioreactors

3 Yaygin bir sekilde kullanilan fermentérlerin ve biyoreaktorlerin operasyon ilkelerinin anlatiimasi Explain the operating principles of commonly used fermentors and bioreactors

4 Hucrelerin gglisrpesi ve korunmasi icin fermentérler ve biyoreakt('jrler tarafindan kontrol edilen temel Explain the basic parameters controll(—;d by fermentors and bioreactors (e.g. aeration, agitation, heat
parametrelerin (6rn; havalandirma, karistirma, isi transferi) anlatiimasi transfer) for maintenance and expansion of cells

5 Kdltir hacminin artirlmasinin anlatiimasi (6lgek biyltme) Explain the scale-up of culture volumes

6 Olgek biiyiitme ile iligkili stratejilerin tanimlanmasi Describe strategies for dealing with issues related to scale-up

7 B.i.y&)rektt')rlerle iliski konular hakl.(lnda bilgi edinmek igin bilgi arama yontemlerini ve modern Are able touse mpdern library searching and retrieval methods to obtain information about a topic an
kitiiphane taramalarini kullanabilme issue relating to bioreactors

8 Bilimsel literatlirleri okuyabilme, biyomolekiiler yapi ve fonksiyon hakkinda bilgiyi yorumlama Be able to read scientific literature and interpret the knowledge on biomolecular structure and function

9 Grup tartigmasinda ve sinif caligmalarinda problem ¢ézme deneyimi kazanma Experience in group discussion and problem-solving skills through participation in class workshops

10 Bilimdeki yenilikleri takiben kendini gelistirme ve etkin bir takim calisani olarak isbirligi yapabilme ﬁig\?;t;;z:?;lzggsézeffectively 28 VNI ED S i R e el il 172

11 ggggiilr:ri]gelistirme ve etkin bir takim alisan: olarak isbirligi yapabilmeular agisindan sonuglari ifade Ability to present the results of group discussion to the class by means of oral presentations

12 Sézlu sunular agisindan sonuglari ifade edebilme An ability to function effectively in their chosen career

13 Guincel verileri takip edebilme Be able to follow up recent data

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Biyoreaktorlere giris ve gesitli reaktor tipleri
Introduction to bioreactors and the various types of reactors
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Karistirmali tank reaktoriiniin 6zellikleri ve konfiglirasyonu
Characteristics of stirred tank reactor, its configurations
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
3 Dolgu yatak rektori - konfiglirasyonu, avantajlari, dezavantajlari ve
uygulamalari
Packed bed reactor - configurations, reasons for non-ideality,
Advantages, disadvantages, its applications
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Hava kaldirmali reaktor ve kabarcik kolon reaktori - konfiglirasyonu,
avantajlari, dezavantajlar ve uygulamalarn
Airlift reactor and bubble column reactor-configurations, reasons for
non-ideality, Advantages, disadvantages, its applications
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Akiskan yatak reaktéru - konfiglirasyonu, avantajlar, dezavantajlar

ve uygulamalari

Fluidized bed reactor - configurations, reasons for non-ideality,
Advantages, disadvantages, its applications
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Biyoreakttr prosesinin yonetim analizi
Regime analysis of bioreactor processes
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Problem ¢ézme
Problem solving
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Mid-term Exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Biyoreaktodrlerde oksijen kiitle transferi, gaz-sivi kiitle transferi
Gas liquid mass transfer, oxygen mass transfer in bioreactors
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Biyoreaktorlerde oksijen kiitle transferi
Oxygen mass transfer in bioreactors
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Kutle transfer katsayisinin belirlenmesinde kullanilan yontemler

Methods for the determination of mass transfer coefficient
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Enstriimantasyon ve kontrol
Instrumentation and control
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Biyoreaktorler igin dlgek buyutme ve kugultme kriterleri
Scale upand scale down criteria for bioreactor
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Problem ¢6zme
Problem solving
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Dénem Projesi Sunumu
Project presentation
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Final sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Okuma / Reading 2 4.00 8.00
Proje Sunma / Project Presentation 2 3.00 6.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 10.00 10.00
Proje Hazirlama / Project Preparation 2 5.00 10.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 5.00 5.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Rehberli Problem GC6ziimu / Tutorial 14 2.00 28.00
Bireysel Calisma / Self Study 4 5.00 20.00
Toplam / Total: 42 40.00 119.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 119.00/30.00 = 3.97 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 119.00 / 30.00 = 3.97 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilari / Program Outcomes

1.1.2

113

114

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9 |1.1.10(1.1.11]1.1.12|1.1.13

1.1.14

1.1.15

1.Biyorektorlerin genel
Ozelliklerinin anlatiimasi /
Explain the general properties
of bioreactors

2.Biyoreaktorlerin genel
ozelliklerini ifade edebilme
yeteneginin kazanilmasi / Gain
an ability to communicate
general properties of
bioreactors
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3.Yaygin bir sekilde kullanilan
fermentérlerin ve
biyoreaktorlerin operasyon
ilkelerinin anlatiimasi / Explain
the operating principles of
commonly used fermentors
and bioreactors

4.Hucrelerin gelismesi ve
korunmasi igin fermentérler ve
biyoreaktorler tarafindan
kontrol edilen temel
parametrelerin (6rn;
havalandirma, karistirma, isi
transferi) anlatimasi / Explain
the basic parameters controlled
by fermentors and bioreactors
(e.g. aeration, agitation, heat
transfer) for maintenance and
expansion of cells

5.Kultir hacminin artirnimasinin
anlatiimasi (6lgek buyltme) /
Explain the scale-up of culture
volumes

6.0Igek biyiitme ile iligkili
stratejilerin tanimlanmasi /
Describe strategies for dealing
with issues related to scale-up

7.Biyorektorlerle iligki konular
hakkinda bilgi edinmek icin bilgi
arama yontemlerini ve modern
kitiphane taramalarini
kullanabilme / Are able to use
modern library searching and
retrieval methods to obtain
information about a topic an
issue relating to bioreactors

8.Bilimsel literattirleri
okuyabilme, biyomolekuler yapi
ve fonksiyon hakkinda bilgiyi
yorumlama / Be able to read
scientific literature and interpret
the knowledge on biomolecular
structure and function
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9.Grup tartismasinda ve sinif
calismalarinda problem ¢6zme
deneyimi kazanma /
Experience in group discussion 5
and problem-solving skills
through participation in class
workshops

10.Bilimdeki yenilikleri takiben
kendini gelistirme ve etkin bir
takim galisani olarak igbirligi
yapabilme / Be able to
collaborate effectively as a
team worker and self
improvement through following
up innovations in science

11.Kendini gelistirme ve etkin
bir takim ¢alisani olarak
isbirligi yapabilmeular
acisindan sonuglari ifade
edebilme / Ability to present the
results of group discussion to
the class by means of oral
presentations

12.8S6zli sunular agisindan
sonuglari ifade edebilme / An 2
ability to function effectively in
their chosen career

13.Giincel verileri takip
edebilme / Be able to follow up 5 5 5 3 3 2 5 5 1 1 2 3 3 2
recent data

Katki Dlzeyi / Contribution Level : 1-Cok Duistik / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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