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B6liim / Program
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(Department/Program) | (Aeronauticai Engineering/Astronautical Engineering)
Dersin Tiirii MT/TM Dersin Dili Tiirkce/ingilizce
(Course Type) (Course Language) (Turkish/English)

Dersin Onkosullari

(Course Prerequisites)

(UCK 212E MIN DD veya UCK 212E MIN DD) ve (MAT 201E MIN DD veya MAT 201 MIN
DD)

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim

(Engineering Design)

(Basic Sciences) (Engineering Science) (General Education)

20 80 - -

Dersin igerigi

(Course Description)

Is1 gecisinin tarihgesi. Is1 gegisine giris. Enerjinin korunumu. Is1 iletim denklemi. Siirekli rejimde
181

iletimi. Zamana baglt 1s1 iletimi. Yalitimda kritik yar1 cap. Is1 gecisinde sayisal yontemler
tasimimin

esaslar1. Hiz ve 1s1l sinir tabaka kavramlari. I¢ ve dis akis icin zorlamali tasinim. Is1 borulari ve
181

degistiriciler. Isil 1smimmin temelleri. Siyah cisim 1gmmim1 ve gri yiizeyler. Stefan-Boltzmann
yasasl.

Isinimda elektriksel benzesim. Isinimda sekil ¢arpant. Capraz dizgi yontemi. Gri ylizeyler arasi

1s1in1m ile 1s1 gegisi.

Brief history. Introduction to Heat transfer. Conservation of Energy.

Conduction Heat Transfer. Steady conduction. Transient conduction. The Critical Thickness of
insulation. Numerical Methods. Introduction to convection. The concept of thermal boundary
layer. Forced convection Heat exchangers. Radiation heat transfer: Blackbody radiation. Gray
surfaces. Stefan-Boltzmann law. Electrical analogy. View factor. Radiant heat transfer between
gray surfaces.




1 .Is1 gecisinin temel fiziksel yasalarini aciklayabilme, verilen durumlar igin 1s1 gecisi
modlarini belirleyebilme ve uygun yaklagimlari yapabilme

Dersin Amaci 2.Is1 gegisi problemlerinin analitik ve sayisal olarak ¢ozebilme kabiliyetinin gelistirilmesi

(Course Objectives)
1 .Explain the physical origins of heat transfer, identify important modes of heat transfer in a
given situation, and make appropriate assumptions

2.Improving ability of solving the heat transfer problems analtically and numerically

Bu dersi basariyla gegen dgrenciler:

Dersin Ogrenme Is1 gecisinin temel fiziksel yasalarimi agiklayabilme, verilen durumlar i¢in 1s1 gegisi modlarini
Ciktilar belirleyebilme ve uygun yaklasimlari yapabilme, [al,el,h1,i1,j1]

Siirekli rejimde bir boyutlu 1s1 iletimi problemlerinin de 1s1 gegisini ve sicaklik dagilimimi
hesaplayabilme [a3,e3]

Diizlemsel olmayan geometriler i¢in, bir boyutlu 1s1 iletiminde; tiretimin, zamana bagliliginin
sicaklik dagilimu iizerindeki etkisini tanimlayabilmek (a2J

Kanatl yiizeyler ve ¢esitli geometriler ve yan-sonsuz cisimler i¢in 1s1 ge¢is miktarini
hesaplayabilmek [a3,e3]

Is1 gegiginde, taginim denklem ve terimlerini agiklayabilmek [alJ]

Zorlamali taginim igin 1s1 gegis katsayilarini es iliskilerden bulabilme, [b2]]

Hareketli akiskanda, akiskan/is1 gegisi benzesim yolu ile temel geometriler igin tahmini hesaplar
yapabilmek [a3,e3]

Isinimla 1s1 gecisinde; dalga boyu, kaynak ve yon etkileri ile temel kavramlari agiklayabilmek. [al]
Siyah cisim veya gri cisimler I¢in, 151n1mla 1s1 gecis oranlarim hesaplayabilmek [a3,e3]]

Student, who passed tha course satisfactorily can:

Explain the physical origtns of heat transfer, Identify important modes of heat transfer in a given
situation, amJ make appropriate assumptions- [al,e1.h1,il.jlj]

Calculate heat transfer rats and temperature distribution in steady-state one-dimensional heat

) conduction problems. [a3,e3]

(Course Learning Sketch temperature profiles in one-dimenslonal heat transfer, showing the qualilative influence of
Outcomes) energy generation, non-planar georretry, or time dependence. [a2]]

4.. Catculate the rale of steady heat transfer in fins, and unsteady heat transferin lumped-
capacitance and serni-InMte solid problems. [a3,e3]

5, Expiain the terms in dia governing eguations for convective heat transfer. {alJ 8. Obtain tha
heat transfer coeffictents for forced convection from correlations.[b2J]

Estimate convective transfer rates on the basis of geometnc and dynamic similarity, and analogy
between different convective transport processes. [a3,e3]

Exptain how radiation can be described based on its wavetength, source, and direction, and
explain the baslc concepts of blackbody radiation, reflectivity, emissivity, and absorptivity for
surface radi

Appiy the laws of radiation to compute heat transfer rates for surfaces, such as black bodies and
diffuse gray surfaces, with appropriate approximations. [a3,e3J]

Apply the laws of radiation to compute heat transfer rates for surfaces, such as black bodies and
diffuse gray surfaces, with appropriate approximations. [a3,e3J]




Ders Kitabi

Cengel Y. A., 2003, Heat Transfer: A practical approach, 2nd ed., McGraw Hill,

(Textbook) ISBN:111. Incropera F. P., DeWitt D. P, 2006, Is1 ve Kiitle Gegisinin Temelleri, Wiley,
ISBN:1111. Holman, J.P., 1990, Heat Transfer, Metric Edition, McGraw Hill,
ISBN:1111.

Diger Kaynaklar Cengel Y.A., Turner R.H., Cimbala J.M, 2008, Fundamentals of Thermal-Fluid

(Other References)

Sciences, McGraw Hill, ISBN:1111.

Incropera F. P., DeWitt D. P, 2001, Introduction to heat transfer, 4th ed., Wiley.
Incropera F. P., DeWitt D. P., 2002, Fundamentals of Heat and Mass Transfer, 5th
ed., Wiley.

Kakag, S., 1990, Orneklerle Is1 Transferi, ODTU, yayin no: 27.

Odevler ve Projeler

(Homework & Projects)

Ogrencilere dersi daha iyi anlamalari amaci ile 6dev verilecek ve bu ddevler bir hafta
sonra toplanacaktir. Odev sorularindan sinavlarda yararlanilabilir.

All homework problems are to be handed in a week after they are assigned.
Homework problems may be used as a source for exams.

Laboratuar Uygulamalar

(Laboratory Work)




Bilgisayar Kullanimi

(Computer Use)

Odevlerde

In Homeworks

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Yil ici Siavlar 1 25%
(Assessment Criteria) (Midterm Exams)
Kisa Smavlar 20%
. 2
(Quizzes)
Odevler ) 15%
(Homework)
Projeler - -
(Projects)
Dénem Odevi/Projesi - -
(Term Paper/Project)
Laboratuar Uygulamasi - -
(Laboratory Work)
Diger Uygulamalar - -
(Other Activities)
Final Sinav1 1 40%
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilar
1 Is1 gecisinin temel mekanizmalari, tanimlar 1
2 Is1 iletim denklemi ve Baglangi¢ ve Sinir kosullan 1
3 Siirekli rejimde bir boyutlu iletimle 1s1 gegisi 1-2
4 Siirekli rejimde iki boyutlu iletimle 1s1 gecisi 1-2-3-4
5 Is1 iletiminde sayisal yontemler 1-3-4
6 Zamana bagl 1s1 iletimi 1-3-4
7 Tasimimin esaslari, hiz ve 1s1l sinir tabakalar, boyutsuz sayilar 1-5
8 Zorlamali tasimimda i¢ ve dig akig 1-5-6-7
9 Zorlamali tasimimda i¢ ve dig akig 1-5-6-7
10 Is1 borulari ve 1s1 degistiriciler 1-5-6-7
11 Isinim ile 1s1 gegisinin temelleri 1-8
12 Siyah cisim 151n1m1, Stefan-Boltzmann yasast 1-8
13 Siyah ve gri yiizeyler arasinda 1sinimla 1s1 gecisi ve uygulamalari 1-8-9
14 Isinim ile 1s1 gecisinde uygulamalar 1-8-9




COURSE PLAN

Course
Weeks Topics Outcomes

1 Basics of heat transfer, heat transfer mechanisms 1

2 Heat conduction eguation and initial and boundary conditions 1

3 Steady One dimensional conductive heat transfer 1-2

4 Steady two dimensional conductive heat transfer 1-2-3-4

5 Numerical methods in heat conduction 1-3-4

6 Unsteady State heat conduction 1-3-4

7 Fundamentals of convection, boundary fayers 1-5

8 Forced convection : Internai Flows 1-5-6-7

9 Forced convection : External Flows 1-5-6-7

10 Heat exchangers 1-5-6-7

11 Foundation of radiation heat transfer 1-8

12 Blackbody Radiation, Stefan Boltzmann law 1-8

13 Radiative transfer between black and grey surfaces 1-8-9

14 Applications of radiative heat transfer 1-8-9

Dersin Uzay Miihendisligi Programiyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1|2 3

a ]
b B
C N
d
2 -
f U
9 N
h [
i U
j U
k B

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and ..........cccevviiiiiniiiiiiiiniiinnnnne, Engineering Curriculum

Level of
Program Outcomes Contribution
1 2| 3
a 0
b [H]
c 0
d
A 0
f U
9 0
h [H]
i U
j B
k U

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




