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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Biomass Energy / Biomass Energy

Ders Kodu / Course Code

9105035252008

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 8.00
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

1

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Biyokutle enerji kaynaklarinin yakit olarak kullanimlari cevre agisindan olumlu etkilerinin

olmasi ve ekonomik olarak ¢gok daha avantajli olmalari nedeniyle pratik anlamda 6nemlidir.

Bu dersin amaci biyokiitle enerjisinin prensiplerini incelemektir. Ders stiresince biyokiitle
enerjisi kaynaklari, potansiyeli, enerji elde etme yontemleri ve kullanim alanlarn tzerinde
durulmaktadir.

Utilization of biomass energy resources as fuel is very important in a practical sense,
because they must be disposed of anyway to avoid pollution and are mostly more
advantageous in economy. The aim of this course is to analyze the principles of
biomass energy. During the course, it is teached biomass energy resources and
potential, biomass conversion processes, the uses of biomass energy.

igerigi / Content

Biyokutle Enerjisi Prensipleri, Biyokitlenin Olustugu Alanlar ve Biyokutle Enerji
Kaynaklan,Diinyada ve Ulkemizde Biyokiitle Potansiyeli, Bitki ile Gevre Arasindaki Enerji
Akisi: Fotosentez, Bitkilerde C3 and C4 Metabolizmasi, C3 and C4 Bitkileri Arasindaki
Farkhliklar, Enerji Elde Etmek Amaciyla Yetistirilen Bitkiler (Eneriji Bitkileri)., Biyokuitle
Enerijisi Dniisiim Sistemlerinde Kullanilan Materyallerin Fiziksel ve Kimyasal Ozellikleri,
Biyokitleden Enerji Elde Etme Yontemleri: Termokimyasal Yontemler (Direkt Yakma,
Gazifikasyon, Piroliz, Sivilagtirma), Biyokimyasal Yéntemler (Alkol Fermantasyonu,
Anaerobik Fermantasyon, Biyofotoliz), Agrokimyasal Yéntemler (Yakit Ekstraksiyonu).,
Biyokutle Enerjisinin Kullanim Alanlari: Klasik Biyokutle Kullanimi, Modern Biyokiitle
Kullanimi., Biyokitle Enerjisinin Avantaj ve Dezavantajlari

Principles of Biomass Energy Biomass Areas and Biomass Energy Resources
Biomass Energy Potential of the World and Turkey Energy Flow between Plants and
Ecosystem: Photosynthesis, C3 and C4 Metabolism in Plants, The Differences
between C3 and C4 Plants, The Crops Grown for Energy purposes (Energy Crops).
Physical and Chemical Characteristics of the Biomass Materials Biomass Conversion
Processes: Thermochemical Conversion Processes (Direct Combustion Pyrolysis,
Gasification, Liquidification), Biochemical Conversion Processes (Alcoholic
Fermentation, Anaerobic Digestion, Biophotolysis), Agrochemical Methods (Fuel
Extraction). The Uses of Biomass Energy: The Use of Traditional Biomass, The Use of
Modern Biomass. Advantages and Disadvantages of Biomass Energy

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




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

DERS KIiTABI:

Giinnur Kogar, Ahmet Eryasar, Ozben Erséz, Sefik Arici, Alper Durmus, “Biyogaz
Teknolojileri”, ISBN: 978-605-61108-0-1, izmir, 2010

Twidell, J. W, Weir, A. D., “Renewable Energy Resources”, E. & F. N. Spon, (1986)
Khan, M., R., “ Conversion and Utilization of Waste Materials”, Taylor & Francis, (1996)
Osamu, K., Thomas, J., Robert, M., P., Abdellah, R., “Energy and Biomass Engineering”,
The American Society of Agricultural Engineers, (1999)

Kocar G. , Eryasar A. , Arici S. , Ersdz O., Durmus A., "Biyogaz Teknolojileri", (2010)

Giinnur Kogar, Ahmet Eryasar, Ozben Ers6z, Sefik Arici, Alper Durmus, “Biyogaz
Teknolojileri”, ISBN: 978-605-61108-0-1, izmir, 2010

Twidell, J. W, Weir, A. D., “Renewable Energy Resources”, E. & F. N. Spon, (1986)
Khan, M., R., “ Conversion and Utilization of Waste Materials”, Taylor & Francis,
(1996)

Osamu, K., Thomas, J., Robert, M., P., Abdellah, R., “Energy and Biomass
Engineering”, The American Society of Agricultural Engineers, (1999)

Kocar G. , Eryasar A. , Arici S. , Erséz O., Durmus A., "Biyogaz Teknolojileri", (2010)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Giinnur KOGCAR

OGRENME GIKTILARI / LEARNING OUTCOMES

1 g:::gt;n;yeacma bagl problemleri strdirdlebilir ve temiz enerji agisindan degerlendirip, sonug Evaluate problems related to energy needs for sustainable and clean energy and suggest results
2 Biyokiitle enerjisi dontisiim yontemlerinden herbirinin hangi amaglara daha iyi hizmet verecegini, Biomass energy conversion method, each of which aims to give better service, according to make the

buna gore de proses segimini yapabilme

selection of process

3 Temel biyokutle ve biyokdtle enerjisi kavramlarini 6grenebilme,

Understand to basic biomass and biomass nenergy concepts

Guncel teknik, teknolojik ve istatiki verileri takip edebilme ve bu verilere dayanarak potansiyel-proses
arasindaki iligkileri kurabilme

Following current technical, technological and statistics data and based on data, establish a relation
between potential-process

Enerji elde edebilmenin, kullanim alanlarinin ve gevre ile olan iligkisinin temel ilkelerini kavrayabilme

Understand to basic principle of obtaining energy and its relationship with the environment

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

Biyokdutle Enerjisi Prensipleri, Biyokitlenin Olustugu Alanlar ve
Biyokutle Enerji Kaynaklari

Principles of Biomass Energy, Biomass Areas and Biomass Energy
Resources

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

Techniques

2 Diinyada ve Ulkemizde Biyokiitle Potansiyeli

Biomass Energy Potential of the World and Turkey

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

Techniques

3 Bitki ile Cevre Arasindaki Enerjs Akisi: Fotosentez

Energy Flow between Plants and Ecosystem

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

Techniques

Bitkilerde C3 ve C4 Metabolizmasi, C3 ve C4 Bitkileri Arasindaki
4 Farkhliklar, Enerji Elde Etmej Amaciyla Yetistirilen Bitkiler (Enerji
Bitkileri)

C3 and C4 Metabolism in Plants, The Differences between C3 and
C4 Plants, The Crops Grown for Energy Purposes (Energy Crops)

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

Biyokutle Enerjisi Dénlisiim Sistemlerinde Kullanilan Materyallerin
Fiziksel ve Kimyasal Ozellikleri

Physical and Chemical Characteristics of the Biomass Materials
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Biyokutleden Enerji Elde Etme Ydntemleri: Termokimyasal Yontemler
6 *Direkt Yakma
*Gazifikasyon
Biomass Conversion Processes: Thermochemical Conversion
Processes
*Direct Combustion
*Gasification
gretim Yont "
Teorik Dersler / Theoretical Uygulama Lab -?giﬁ"'(?qeri;-)rr;:&i\éz Methods On Hazirlik / Preliminary
Technigues
Biyokutleden Enerji Elde Etme Ydntemleri: Termokimyasal Yontemler
7 *Piroliz
*Sivilagtirma
Biomass Conversion Processes: Thermochemical Conversion
Processes
*Pyrolysis
eLiguidification
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁiﬂ:{/?rgt:&ixz Methods On Hazirlik / Preliminary
Technigues
8 Ara sinav
Midterm Exam
. . Ogretim Yoéntem ve . "
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Biyokutleden Enerji Elde Etme Ydntemleri: Biyokimyasal Yontemler
9 *Alkol Fermantasyonu
Biomass Conversion Processes: Biochemical Process
*Alcohol Fermentation
. . Ogretim Yontem ve - B
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
10 Biyokutleden Enerji Elde Etme Ydntemleri: Biyokimyasal Y&ntemler
*Anaerobik Fermentasyon
Biomass Conversion Processes: Biochemical Process
*Anaerobic Fermentation
. . Ogretim Yoéntem ve % _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
11 Biyokitleden Enerji Elde Etme Y6ntemleri: Biyokimyasal Yontemler

*Biyofotoliz

Biomass Conversion Processes: Biochemical Process
*Biophotolysis

4/8




Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Biyokutleden Enerji Elde Etme Y&ntemleri: Agrokimyasal Yontemler
*Yag Transesterifikasyonu
Biomass Conversion Processes: Agrochemical Methods Fat
Transesterification
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
Biyokdutle Enerjisinin Kullanim Alanlari:
13 *Klasik Biyokutle Kullanimi
*Modern Biyokiitle Kullanimi
The Uses of Biomass Energy
*The Use of Traditional Biomass,
*The Use of Modern Biomass
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
Biyokitle Enerjisinin Avantaj ve Dezavantajlari
14
Advantages and Disadvantages of Biomass Energy
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Seminer
Seminar
. . 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)
Proje Hazirlama / Project Preparation 3 10.00 30.00
Tartigsma / Discussion 2 8.00 16.00
Beyin Firtinasi / Brain Storming 2 6.00 12.00
Gozlem / Observation 4 6.00 24.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 6.00 6.00
Ara Sinav / Midterm Examination 1 3.00 3.00
Takim/Grup Calismasi / Team/Group Work 4 5.00 20.00
Soru-Yanit / Question-Answer 2 5.00 10.00
Bireysel Calisma / Self Study 3 6.00 18.00
Final Sinavi / Final Examination 1 4.00 4.00
Seminer / Seminar 1 12.00 12.00
Makale Kritik Etme / Criticising Paper 4 8.00 32.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Toplam / Total: 42 82.00 229.00

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 30.00 (Saat/AKTS) = 229.00/30.00 = 7.63 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 229.00 / 30.00 = 7.63 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilari / Program Outcomes

1111112 (113|114 (115|116 | 1.1.7

1.Enerji ihtiyacina bagli
problemleri strdirdlebilir ve
temiz enerji agisindan
degerlendirip, sonug
6nerebilme / Evaluate
problems related to energy
needs for sustainable and
clean energy and suggest
results

2.Biyokiitle enerjisi donlsim
yontemlerinden herbirinin hangi
amaglara daha iyi hizmet
verecedini, buna gore de
proses segimini yapabilme /
Biomass energy conversion
method, each of which aims to
give better service, according
to make the selection of
process

3.Temel biyokdtle ve biyokiitle
enerjisi kavramlarini
o6grenebilme, / Understand to
basic biomass and biomass
nenergy concepts

4.Guncel teknik, teknolojik ve
istatiki verileri takip edebilme
ve bu verilere dayanarak
potansiyel-proses arasindaki
iligkileri kurabilme / Following
current technical, technological
and statistics data and based
on data, establish a relation
between potential-process

5.Enerji elde edebilmenin,
kullanim alanlarinin ve gevre ile
olan iligkisinin temel ilkelerini
kavrayabilme / Understand to
basic principle of obtaining
energy and its relationship with
the environment

Katki Dlzeyi / Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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