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DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRIM

Kimya Boliimii

DERSIN KOORDINATORU

Kadir TURHAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilere pratik hayatta siklikla karsilastigimiz enerji ihtiyacinin
konvansiyonel yakitlar ile karsilastirilmasinin bilimsel, teknolojik ve ekonomik kosullarini
ogreterek, 6grenilen bilgiyi kullanma yeteneginin olusturularak kimyadaki uygulamalarinin
sosyal ve cevresel boyutlarint anlama ve sosyal ¢evreye uyum becerisi kazandirmaktir.

DERSIN iCERIGI

Yanma ve yakit kavramlari; yakat tiirleri ve 6zellikleri; yanma kimyasi; yakit hava hesaplari;
BTU hesaplari; kimyasal termodinamik; yakitin tarihgesi ve kullanim alanlari; kati yakitlar
ve tiirleri; siv1 yakatlar; petrol ve petrol {iriinleri; ham petrol distilasyonu; hidrokarbonlar ve
ozellikleri (aromatik, alifatik ve alisiklik bilesikler); yakit 6zelligini belirleyen parametreler
(yogunluk, kaynama noktasi, donma noktasi, viskozite, parlama noktasi, akma noktasi,
kiikiirt, kiil miktari, karbon atik miktari, su igerigi, 1s1 degeri, oktan sayisi, setan sayisi, vb...)
benzin, dizel ve fuel oil igin kalite kontrol analizleri ve test metotlari; alternatif yakitlar
(vakit pilleri, biyoyakitlar, solar yakitlar); gaz yakitlar (dogal gaz (NG); sivilastirilmis
dogalgaz (LNG), komiir gazi, hava gazi, hidrojen, asetilen, yiiksek firin gazi, gaz yag1 vb...);
otomobil sektdriinde karsilasilan yakit kaynakli problemler.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Ders Kitaplar::

[1] fleri Yakit Kimyast Ders Notlart, Prof. Dr. Adnan Aydin, 2008.

[2] Petrol ve Petrol Uriinleri Hazirlanmis Ders Notlari, Prof. Dr. Kadir Turhan, 2025.

[31 Ham petrolden Petrokimyasallara El Kitabi, Prof. Dr. Bilsen Besergil, Gazi Kitabevi,
2007.

[4] Petrokimya Teknolojisi, Prof. Dr. Bilsen Besergil, Ege Universitesi Basimevi, 2009.
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Pratik hayatta siklikla karsilasti§imiz enerji ihtiyacinin konvansiyonel yakitlar
ile karsilagtirllmasiin  bilimsel, teknolojik ve ekonomik kosullarini

ogrenerek, 0grenilen bilgiyi kullanma yeteneginin kazanabileceklerdir.

Enerji tiretiminde kullanilan yakitlarin siniflandirilmasi, tiretim kaynaklari ve
iretim yollari, yakitlarinin bilesimleri ve kimyas: hakkinda bilgi sahibi

olabileceklerdir.

Kimya alaninda bilimsel arastirma yaparak bilgiye derinlemesine ulasabilme,

bilgiyi degerlendirme ve yorumlama becerisi kazanabileceklerdir.

Mesleginin yeni ve halen gelismekte olan uygulamalar1 hakkinda farkindalik,

gerektiginde bunlar inceleme ve dgrenebilme becerisi kazanabileceklerdir.

Kimyadaki uygulamalarinin sosyal ve ¢evresel boyutlarini anlama ve sosyal

¢evreye uyum becerisi kazanabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1
Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar
e  Detayh Degerlendirme Kriterleri: 14 %10

- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme

‘ Laboratuvar: H H

‘ Uygulama (Sozlii Sinav) H H

‘ Arazi Cahsmasi H H

Derse Ozgii Staj
Kisa Siavlar/Stiidyo Kritigi (Zorunlu)
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan 2 0,10
kapsamli sorularin sorulmast ’
e  Format: Yiiz yilize. Coktan se¢meli kisa sinav (5-10 dakika)
Odev
e Ogrencilerden Yakit Kimyas1 dersinin temel kavramlarmi iceren 6dev 1 %20
hazirlamasi
‘ Sunum/Jiiri H H
| Proje | |
‘ Seminer/Workshop H H

Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Smav (90 dakika) 1 %20
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi

Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika) 1 %40

e  Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi

Dénem ici Cahsmalarin Basari Notuna Katkis %60
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Final Sinavinin Basar1 Notuna Katkisi

TOPLAM

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

KONULAR

On Hazirhk

Konu Anlatimi: Yakitlar ile ilgili temel kavramlar

Ogretim iiyesinin paylasilan ders notlari

sunumlarini okumak.

Konu Anlatimi: Yakit tiirleri ve Ozellikleri, Yanma kimyasi,
Yakit-hava hesaplari, BTU hesaplari, Kimyasal termodinamik

Ogretim iiyesinin paylasilan ders notlari

sunumlarini okumak.

Konu Anlatimi: Yakitin tarihgesi ve kullanim alanlart

Ogretim iiyesinin paylasilan ders notlari

sunumlarini okumak.

Konu Anlatimi: Kat1 yakitlar ve tiirleri

Ogretim iiyesinin paylasilan ders notlari

sunumlarii okumak.

Konu Anlatimi: Sivi yakatlar, Petrol ve petrol iirtinleri

Ogretim iiyesinin paylasilan ders notlar1 ve
sunumlarmi okumak.

Kisa Smav 1'e Hazirlik: Kaynak: Ogretim
iiyesi ders notlar1

Konu Anlattimi: Ham petrol distilasyonu, Hidrokarbonlar ve
Ozellikleri (Aromatik, alifatik ve alisiklik bilesikler)

Kisa Sinav 1 (15 dk.): 11k 5 hafta konularmi iceren quiz

Ogretim iiyesinin paylasilan ders notlar1 ve
sunumlarmi okumak.

Konu Anlatimi: Yakit 6zelligini belirleyen parametreler

Ogretim iiyesinin paylasilan ders notlar1 ve
sunumlarimi okumak.

|Ara Sinav 1

Sinav haftasina kadar iglenen konularin tiimiiniin
tekrar edilmesi

Konu Anlatimi: Benzin, Dizel ve Fuel Oil i¢in kalite kontrol
analizleri, test metodlar1 (1.kisim)

Ogretim iiyesinin paylasilan ders notlari

sunumlarimi okumak.

Ve

Konu Anlatimi: Benzin, Dizel ve Fuel Oil i¢in kalite kontrol
analizleri, test metodlar1 (2. kisim)

Ogretim iiyesinin paylasilan ders notlari

sunumlarimi okumak.

Konu Anlatimi: Alternatif Yakitlar (Yakit Pilleri, Biyoyakitlar,
Solar yakaitlar)

Ogretim iiyesinin paylasilan ders notlart

sunumlarimi okumak.

Konu Anlatimi: Gaz yakitlar (Dogal gaz (NG), sivilastiriimug
dogalgaz (LNG), komiir gazi, hava gazi, hidrojen, asetilen, yiiksek
firm gazi, gaz yag vb...) (1.kisim)

Ogretim iiyesinin paylasilan ders notlari

sunumlarimi okumak.

Konu Anlatimi: Gaz yakitlar (Dogal gaz (NG), sivilastiriimug
dogalgaz (LNG), komiir gazi, hava gazi, hidrojen, asetilen, yiiksek
firm gazi, gaz yagi vb...) (2.kisim)

Ogretim iiyesinin paylasilan ders notlari
sunumlarimi okumak. )
Kisa Smav 2'ye Hazirhk: Kaynak: Ogretim

iiyesi ders notlar1

Ve

Konu Anlatimi: Otomobil sektoriinde karsilagilan yakit kaynakli
problemler (1.kisim)
Kisa Sinav 1 (15 dk.): Ik 9-13. hafta konularini iceren quiz

Ogretim iiyesinin paylasilan ders notlar1 ve
sunumlarmi okumak.

Konu Anlatimi: Otomobil sektoriinde karsilagilan yakit kaynakli
problemler (2.kisim)

Ogretim iiyesinin paylasilan ders notlar1 ve
sunumlarmi okumak.
Final smavina hazirlik.

Final

Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

Siiresi
(Saat)

Toplam isyiikii

Ders Saati

42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi
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Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam {s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE
SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Fuel Chemistry

CODE

KIM4581

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Fall

DERSIN DiLi

Tiirkce

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

Second Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

COURSE COORDINATOR

Kadir TURHAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to teach the scientific, technological and economic conditions of comparing
the energy needs we frequently encounter in practical life with conventional fuels, to develop
the ability to use the learned knowledge, to understand the social and environmental
dimensions of applications in chemistry and to gain the ability to adapt to the social
environment.

COURSE CONTENT

Combustion and fuel concepts; fuel types and properties; combustion chemistry; fuel-air
calculations; BTU calculations; chemical thermodynamics; history and usage areas of fuel,
solid fuels and types; liquid fuels; petroleum and petroleum products; crude oil distillation;
hydrocarbons and properties (aromatic, aliphatic and alicyclic compounds); parameters that
determine fuel properties (density, boiling point, freezing point, viscosity, flash point, pour
point, sulfur, ash amount, carbon waste amount, water content, heating value, octane
number, cetane number, etc.); quality control analysis and test methods for gasoline, diesel
and fuel oil; alternative fuels (fuel cells, biofuels, solar fuels); gaseous fuels (natural gas
(NG); liquefied natural gas (LNG), coal gas, town gas, hydrogen, acetylene, blast furnace
gas, gas oil, etc.); fuel-related problems encountered in the automobile industry.

RECOMMENDED OR
REQUIRED READINGS

Coursebooks:

[1] fleri Yakit Kimyast Ders Notlart, Prof. Dr. Adnan Aydin, 2008.
[2] Petrol ve Petrol Uriinleri Hazirlanmis Ders Notlari, Prof. Dr. Kadir Turhan, 2025.

[3] Ham petrolden Petrokimyasallara El Kitabi, Prof. Dr. Bilsen Besergil, Gazi Kitabevi,
2007.
[4] Petrokimya Teknolojisi, Prof. Dr. Bilsen Besergil, Ege Universitesi Basimevi, 2009.

Course Learning Outcomes Upon successful completion of the course, students will be able to,
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Gain knowledge about the scientific, technological and economic conditions
of comparing the energy needs we frequently encounter in practical life with

conventional fuels and gain the ability to use the knowledge learned.

Know the classification of fuels used in energy production, production

sources and production methods, composition and chemistry of fuels.

Gain the ability to access, evaluate and interpret information in depth by

conducting scientific research in the field of chemistry.

Gain awareness about new and developing practices of their profession and

the ability to examine and learn them when necessary.

Understand the social and environmental dimensions of chemistry

applications and gain the ability to adapt to the social environment.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Attendance and participation of students in courses
e  Detailed Assessment Criteria: 14 %10
- Active participation in class and asking questions
- Ability to contribute to in-class discussions and problem-solving
processes

‘ Laboratory H H

‘ Application (Oral Examination): H H

‘ Field Work H H

Special Course Internship (Work Placement)

Quizzes/Studio Critics:

e Content: Asking comprehensive questions covering all the topics
covered until the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes)

e  Detailed Assessment Criteria:
- Understanding of the topics of Food Chemistry course

2 %10

Homework Assignments:

e  Students are expected to prepare homework covering the basic 1 %20
concepts of the Fuel Chemistry course

‘ Presentations/Jury: H H

‘ Project: H H

‘ Seminar/Workshop H H

Midterms:
e Content: Comprehensive questions covering all the topics covered
until the exam week
e  Format: Face-to-face written exam. (90 minutes) 1 %20
e  Detailed Assessment Criteria:
- Understanding of the topics of Food Chemistry course
Demonstrate understanding of the basic rules of the course

Final:
e  Content: Comprehensive questions covering the entire content of the
course

. . 1 %40
e  Format: Face-to-face written exam. (90 minutes).
e  Detailed Assessment Criteria:

- Ability to use skills to perform various synthesis reactions
Percentage of In-Term Studies %60
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Percentage of Final Examination

TOTAL

WEEKLY TOPICS AND RELATED PREPARATION STUDIES

COURSE OUTLINE Related Preparation

Lecture: Basic concepts about fuels Reading faculty member's shared lecture notes
and presentations.

Lecture: Fuel types and properties, Combustion chemistry, Fuel{ Reading faculty member's shared lecture notes
air calculations, BTU calculations, Chemical thermodynamics and presentations.

Reading faculty member's shared lecture notes

Lecture: History and uses of fuel .
and presentations.

Reading faculty member's shared lecture notes

Lecture: Solid fuels and their types and presentations.

Reading faculty member's shared lecture notes
and presentations.

Lecture: Liquid fuels, Petroleum and petroleum products Preparation for Quiz 1: Source: Instructor's
lecture notes

Lecture: Crude oil distillation, Hydrocarbons and their properties

(Aromatic, aliphatic and alicyclic compounds) Reading faculty member's shared lecture notes

and presentations.

Quiz 1 (15 min): Quiz covering the topics of the first 5 weeks

Reading faculty member's shared lecture notes

Lecture: Parameters that determine fuel properties .
and presentations.

Repetition of all topics covered until the exam
week

Lecture: Quality control analyses and test methods for Gasoline, | Reading faculty member's shared lecture notes
Diesel and Fuel Oil (Part 1) and presentations.

Midterm 1

Lecture: Quality control analyses and test methods for Gasoline, Reading faculty member's shared lecture notes
Diesel and Fuel Oil (Part 2) and presentations.

Reading faculty member's shared lecture notes

Lecture: Alternative Fuels (Fuel Cells, Biofuels, Solar Fuels) and presentations

Lecture: Gaseous fuels (Natural gas (NG), liquefied natural gas|
(LNG), coal gas, coal gas, hydrogen, acetylene, blast furnace gas,|
gas oil, etc.) (Part 1)

Reading faculty member's shared lecture notes
and presentations.

Reading faculty member's shared lecture notes
Lecture: Gaseous fuels (Natural gas (NG), liquefied natural gasl and presentations.

(LNG), coal gas, coal gas, hydrogen, acetylene, blast furnace gas| Preparation for Quiz 2: Source: Instructor's
gas oil, etc.) (Part 2) lecture notes

Lecture: Fuel-related problems encountered in the automobile
industry (part 1)
Quiz (15 min): Quiz covering the first 9-13 weeks of topics

Reading faculty member's shared lecture notes
and presentations.

Reading faculty member's shared lecture notes
and presentations.
Final sinavina hazirlik.

Final Repetition of all topics covered

Lecture: Fuel-related problems encountered in the automobile
industry (part 2)

ECTS WORKLOAD TABLE

Activities Duration Total Workload
(Hour)

Course Hours 42

Laboratory

Application

Field Work
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Study Hours Out of Class

Special Course Internship (Work
Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration
+ Examination Prep. Duration)

Final (Examination Duration +
Examination Prep. Duration)

15

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS ‘-1 Temel kimyasal kavramlar1 tanimlayip kimya ile ilgili
alanlardaki bilgileri, uygulama arag-gereclerle destekleyerek
bilimsel yaklagimi 6n plana alacak sekilde ileri diizeydeki
kuramsal ve uygulamali bilgileri kazanabileceklerdir. /Define
the basic chemical concepts and gain advanced theoretical and
practical knowledge in the fields related to chemistry in a way
to emphasize the scientific approach by supporting the
knowledge with application tools and equipment.

1w
1w
I~
I~
1w

PS‘-Z Alanlarinda edindikleri ileri diizey teorik ve
uygulamal1 bilgilerini, kimya ile ilgili alanlardaki problemlerin
incelenmesi i¢in deney tasarlaylp ¢oziim yontemi gelistirme,
uygun analitik yontemler ve teknikler kullanarak problemleri
¢dzme, verileri toplama, sonuglar1 analiz etme ve yorumlama
icin kullanabileceklerdir. /Students will be able to use their = = = = =
advanced theoretical and practical knowledge in the field of
chemistry to design experiments and develop solution methods
for the investigation of problems in chemistry related fields,
solve problems using appropriate analytical methods and
techniques, collect data, analyze and interpret results.

Pg-3 Alanlarinda edindikleri ileri diizey teorik ve
uygulamali bilgileri kullanarak kimya ile ilgili alanlarda
karsilagilan ve Ongoriillemeyen karmasik sorunlara, arastirma
yontemlerini kullanarak, yeni stratejik yaklasimlar gelistirerek
ve sorumluluk alarak ¢6ziim iiretebileceklerdir. /To be able to
solve complex and unforeseen problems encountered in
chemistry related fields by using advanced theoretical and
practical knowledge in their fields, using research methods,
developing new strategic approaches and taking responsibility.

I~
I~
I~
I~
1

Pg-4 Kimya ve ilgili alanlarda bagimsiz olarak ve
paydaslariyla ortaklasa caligmalar yiiriitebilecek ve analitik
diistinme yetenegini kullanabileceklerdir. /Students will be able
to conduct studies independently and in collaboration with - - - - -
stakeholders in chemistry and related fields and use analytical
thinking skills.

PQ-S Sectikleri bir veya birden fazla kimya uygulama
alaninda (Kalite Egitimi, Farmasétik Uriin, Biyokimyasal
Teknolojiler, Polimer Teknolojisi, Gida Kimyasi, Cevre
Kimyas1 vb) uzman statiisii kazanabileceklerdir. /They will be
able to gain expert status in one or more chemistry application
areas of their choice (Quality Education, Pharmaceutical
Products, Biochemical Technologies, Polymer Technology,
Food Chemistry, Environmental Chemistry, etc.).

I~
I~
I~
I~
1

PS ‘-6 Kimya alaninda yaygin olarak kullanilan bilgisayar ve
yapay zekd teknolojileri ile en az bir programlama dilini,
problemleri ¢6zmek, veri analizi yapmak ve simiilasyonlar
gerceklestirmek i¢in etkin bigimde kullanabileceklerdir. /They
will be able to effectively use computer and artificial - - - - -
intelligence technologies widely used in the field of chemistry
and at least one programming language to solve problems,
analyze data and perform simulations.

Pg-7 Kimya ve ilgili alanlardaki kariyer firsatlarini
degerlendirerek kisisel ve mesleki gelisim hedeflerini
belirleyebilecekler ve bu hedeflere ulagmak icin hayat boyu
ogrenme stratejilerini kullanabileceklerdir. /Identify personal
and professional development goals by evaluating career = - - - -
opportunities in chemistry and related fields and use lifelong
learning strategies to achieve these goals.
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PS‘-S Bilimsel arastirmalarmi ve mesleki faaliyetlerini
yiriitiirken dogabilecek hukuksal sonuglar1 dikkate alarak
mesleki etik ilkeler ile toplumsal ve evrensel degerler
dogrultusunda ve sosyal sorumluluk bilinci ve adalet
duygusuyla hareket edebileceklerdir. /They will be able to act
in line with professional ethical principles and social and
universal values and with a sense of social responsibility and
justice, taking into account the legal consequences that may
arise while conducting scientific research and professional
activities.

Pg-9 Bireysel ya da takim olarak yiiriittiikleri ¢caligmalarda
ve projelerde kalite yonetimi ilkelerini uygulayarak siiregleri ve
sonuglari kalite standartlar1 gergevesinde
degerlendirebileceklerdir. /They will be able to evaluate
processes and results within the framework of quality standards
by applying quality management principles to their individual
and team projects.

PC-10 Belirli bir kimya ile ilgili konu hakkinda literatiir
taramas1 yaparak giivenilir bilgi kaynaklarini etkin bir sekilde
kullanabileceklerdir. /By conducting a literature review on a
specific chemistry-related topic, they will be able to use
reliable sources of information effectively.

Pg-ll Teorik ve uygulamali kimya alaninda 06zgiin
akademik arastirma yiiriitebileceklerdir. /Conduct original
academic research in the field of theoretical and applied
chemistry

1

I~

I~

|~

[~

PC-12 ileri diizey kimya bilgilerini takip edebilecek, kimya
ile ilgili konular1 ve arastirmalart kimyasal terminoloji
kullanarak Tiirkce ve Ingilizcede tiim paydaslara sozlii ve
yazili olarak aktarabileceklerdir. /Students will be able to
follow advanced chemistry knowledge, transfer chemistry
related topics and researches to all stakeholders orally and in
writing in Turkish and English using chemical terminology.
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