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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Yanma Combustion
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri | U_Iy_/gtula_rr}a ::agora';“ar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UCK427
UCK427E 6 3 5 3 _ _
Béliim / Program Ugak Miihendisligi
(Department/Program) Aeronautical Engineering

Dersin Tiirii
(Course Type)

Temel Miihendislik
Engineering Science

Dersin Dili
(Course Language)

Tiirkge-Ingilizce
Turkish-English

Dersin Onkosullar
(Course Prerequisites)

UCK 212 MIN DD OR UCK 212E MIN DD

Dersin mesleki
bilesene katkisi, %
(Course Category
by Content, %)

Temel Bilim
(Basic Sciences)

Temel Miihendislik
(Engineering Science)

Miihendislik Tasarim
(Engineering Design)

Insan ve Toplum Bilim
(General Education)

30%

40%

20%

10%

Dersin icerigi

(Course Description)

Basit yanma yaklagimi. Kimyasal transformasyonlar. Oksidasyon yanma reaksiyonlari. Hava
ile yanma. Gaz karigimlari. Dalton kanunu. Kimyasal transformasyonlarda enerji dengesi.
Sabit hacimda reaksiyon. Yiiksek ve algak 1sitma degerleri. Adyabatik alev sicakligi.
Kimyasal kinetik. Cok bilesenli reaksiyon sistemlerinde korunum denklemleri. On karisimli
gazlarda detonasyon ve deflagrasyon dalgalari. Onkarisimli laminer alevlere giris. Gaz
difiizyon alevleri, s1vi yakit damlasi, tiirbiilans alevleri ve iki fazli akig sistemlerinde yanmaya

giris.

Simple approach to Combustion, Chemical Transformations, Oxidation combustion

reactions, combustion with air, Gas mixtures, Dalton law, Energy equilibrium in chemical
transformations, Reactions at constant volume, High and low heating values, Adiabatic flame
temperature, Chemical Kinetics, Conservation equations for multi-component reacting
systems. Detonation and deflagration waves of premixed gases, premixed laminar flames,
Gaseous diffusion flames, liquid fuel droplet, turbulent flames, Combustion in two-phase flow

systems, Chemically reacting boundary-layer flows.

Dersin Amaci

(Course Objectives)

Birgok aletlerde yanma bir gii¢ ya da enerji iiretmek maksadiyla kullanilir. Von Karman
tarafinda aero-termo-kimya olarak adlandirilan yanma, aerodinamik, termodinamik ve kimya
konularinin tanim ve kavramlarini igerir. Bu ii¢ bilimi icermesi bakimindan yanmayi 6zel
olarak incelemek gerekir. Ozellikle, bu ii¢ derste belirtilmeyen tanim, kavram ve hesaplama
yontemlerindeki yaklagimlari ve yanma problemlerinin modellenmesini 6gretmek
amaclanmigtir.

Combustion is used in many devices in order to produce power or energy. Combustion that
is called as an aero-thermo-chemistry by Von Karman consists of the definitions and
concepts of aerodynamic, thermodynamics and chemistry subjects. It is necessary to study
the combustion specifically since it contains interaction of three sciences. Especially, it is
intended to teach the used approaches in the definitions, concepts and calculation methods
and modeling of combustion problems that are not covered in mentioned courses

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

. Kimyasal termodinamik esaslarin1 kavrama.

. Kimyasal kinetigin esaslarin1 anlama

. Reaksiyonlu korunum denklemlerini ve parametrelerini anlama.

. Yanma aerodinamigi, sok dalgalari, detonasyon ve deflagrasyon konularini anlama.
. Onkarisimli alevlerin fizigini anlama.

. Diiflizyon alevlerin fizigini anlama.

. Damla yanmas fizigini tanima.

. Turbiilanslt alev problemlerini tanima.

. Yanma akig problemlerini tanima.

. Understand the basis of chemical thermodynamics.

. Learning the basis of chemical kinetics

. Understand reacted flow equations and their parameters.

. Understand combustion aerodynamics, shock waves, detonation and deflagration subjects.
. Understand the physics of premixed flames.

. Understand the physics of diffusion flames.

. Recognize the physics of droplet combustion.

. Recognize turbulent flame problems.

. Recognize combustion flow problems.
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Ders Kitabi
(Textbook)

Stephen R. Turns, 2000, An Introduction to Combustion, Mc Graw Hill.

Diger Kaynaklar
(Other References)

K. K-Y. Kuo, 2005, Principles of Combustion, Wiley.

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

2

40%

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

20%

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

40%




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Giris. 1
2 Kimyasal termodinamik 2
3 Kimyasal kinetik. 3
4 1. Ara sinav 1-2-3
5 Cok bilesenli reaksiyonlarda korunum denklemleri. 3-4
6 Detonasyon dalgalari. 4
7 Deflagrasyon dalgalari. 4
8 Onkarisiml laminar alevler. 4-5
9 2. Ara sinav 4-5
10 Gaz diifiizyon alevleri . 5-6
11 Sivi yakit damla yanmasu. 6-7
12 Tiirbiilansl alevler. 8
13 iki fazli akislarda yanma. 9
14 Kimyasal reaksiyonlu siir tabaka akislar1. 9
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction. 1
2 Review of chemical thermodynamics. 2
3 Review of chemical kinetics. 3
4 1st Midterm exam 1-2-3
5 Conservation equations for multi-component reacting systems. 3-4
6 Detonation waves. 4
7 Deflagration waves. 4
8 Premixed laminar flames. 4-5
9 2nd midterm exam 4-5
10 Gaseous diffusion flames. 5-6
11 Liquid fuel droplet combustion. 6-7
12 Turbulent flames. 8
13 Combustion in two-phase flow systems. 9
14 Chemically reacting boundary-layer flows. 9




Dersin ..ccoeviiiiiniiiiiiiiiiniiiiiinnins Programyla Iliskisi
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