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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Bioreactor Design / Bioreactor Design

Ders Kodu / Course Code

EGEN306

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
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

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Bu ders kapsaminda biyokatalizérlerin ve biyoddniisiimlerin 6zellikleri, biyoreaktdr dizayni | Within the scope of this course, it is aimed to transfer the properties of biocatalysts
veya segiminin yapilmasinda kullanilan parametrelerin, hesaplama yéntemlerinin and bioconversions, the parameters used in the design or selection of bioreactor, the
aktariimasini ve farkl biyoreaktor tiplerinin érneklerle tanitiimasini amaglamaktadir. calculation methods and to introduce different bioreactor types with examples.

igerigi / Content

Kimyasal ve biyokimyasal reaksiyonlar ve siniflandiriimasi, enzim kinetigi, biyoreaktérlerin | Chemical and biochemical reactions and classification, enzyme kinetics, properties
ozellikleri ve galisma kosullari, karistirma aparatlari, kullanim alanlari, biyoteknolojik tiretim | and working conditions of bioreactors, mixing apparatus, usage areas,

teknikleri ve érnekler.

biotechnological production techniques and examples.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

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

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Biyoreaktdrler ve cesitleri hakkinda bilgi kazanacaklardir.

They will gain knowledge about bioreactors and their types.




HAFTALIK DERS iCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

Giris, tanimlar Verimlilik ve trGin konsantrasyonu Reaktdr konsepti
Non-indel reaktor performanslari

Introduction, definitions Efficiency and product concentration Reactor
concept Non-indel reactor performances

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

2 Dengeler Toplam kiitle dengeleri Komponent dengeleri

Balances Total mass balances Component balances

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary

Techniques

3 Enerji dengeleri

Energy balances

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;g;:{ﬁg:&ig Methods On Hazirlik / Preliminary

Techniques

Biyodonusumler Verim katsayilan Enzimatik Dénistimler Mikrobiyal

4 Donusumler Bitki ve hayvan hiicrelerinin katalizér olarak kullanimi
Biotransformations Yield coefficients Enzymatic Transformations
Microbial Transformations Use of plant and animal cells as catalysts
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 immobilize biyokatalizérler Enzim immobilizasyonu immobilize

mikroorganizmalar

Immobilized biocatalysts Enzyme immobilization Immobilized
microorganisms
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Biyoreaktor tipleri Siniflandinimalari
Classifications of bioreactor types
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Biyoreaktdr se¢imi En uygun biyoreaktdr dizayni ve/veya segimindeki
onemli parametreler
Bioreactor selection Important parameters in the most appropriate
bioreactor design and/or selection
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Biyoreaktor tasarim parametreleri Biyokataliz6r kararliigi Akig, tasma
ve dispersiyon
Bioreactor design parameters Biocatalyst stability Flow, overflow and
dispersion
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Biyoreaktdr tasanim parametreleri Ortam etkileri Kayma gerilmeleri
Bioreactor design parameters Environmental effects Shear stresses
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Biyoreakttr tasarim parametreleri Karistirma, kitle transferi, Glg

tiiketimi, kdplk olusumu

Bioreactor design parameters Mixing, mass transfer, Power
consumption, foam formation
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Kati kiltir biyoreaktorleri
Solid culture bioreactors
Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Fotobiyoreaktdrler
photobioreactors
Ogretim Yontem ve . o
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Pndématik/ hidrodinamik reaktorler
Pneumatic/ hydrodynamic reactors
Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
15 Final
Final
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
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 y Percentage of
Number o s
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:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 3.00 3.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Bireysel Calisma / Self Study 1 20.00 20.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Toplam / Total: 19 89.00 128.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 128.00/25.00 = 5.12 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 128.00 / 25.00 = 5.12 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilar / Program Ciktilari / Program Outcomes

Learning Outcomes 111 (112113114 | 115|116 | 1.1.7 [ 1.1.8 [ 1.1.9 [1.1.10(1.1.11
1.Biyoreaktorler ve cesitleri

hakkinda bilgi

kazanacaklardir. / They will 5 5 5 4 4 3 5 4 4 4 1

gain knowledge about
bioreactors and their types.

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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