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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adn

Course Name

Isil Cevre Miihendisligi

Thermal Environmental Engineering

AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/\Week)
Kodu Yariyih (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) Credits) Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 4069E 7-8 25 5 2 1 -

B6lUm / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Turu Kol secimli 11-Teknik Serbest Secim Dersin Dili Ingilizce
(Course Type) (Option Elective Il-Technical Elective) | (Course Language) (English)
Dersin Onkosullar MAK 311
(Course Prerequisites) (MAK 311)
Dersin mesleki bilegsene Temel Bilim Temel Mihendislik Miihendislik Tasarim | Insan ve Toplum Bilim

katkisi, %
(Course Category

(Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

100

by Content, %)

Sogutma. Carnot sogutma ¢evrimi. Buhar sikistirmali ¢evrim. Buhar ¢evrimi bilesenleri. Abzorpsiyonlu
sogutma. Li-Br su ve su-amonyak kullanan sistemler. Nemli havanin kanatli borularla 1sitilmasi ve
sogutulmasi. Atmosferin {istiinde ve yeryiiziinde giines 1s1niminin hesaplanmasi. Aylik ortalama, giinliik
ve saatlik 1sinim. Liu Jordan yontemi. Duvarlarda gecici rejimde 1s1 gegisi.

Dersin Icerigi

(Course Description)

1. Termodinamik ve 1s1 gegisinde edinilen temel bilgileri 1s1l sistemlere uygulamak.
2.Isitma, havalandirma ve sogutmada kullanilan sistemleri tasarlama becerisini kazandirmak.
3. Giines enerjisi ile ilgili temel hesaplari yapabilmek.

Dersin Amaci

(Course Obijectives) 1. Learn to apply thermodynamics and heat transfer fundamentals to thermal systems.
2. Gain design knowledge on heating, cooling and refrigeration systems.
3. Learn to do the basic computations related to solar energy.

Bu dersi basartyla tamamlayan 6grenciler;
Dersin Ogrenme
Ciktilar: I. Temel termodinamik ve 1s1 gegisini bilgilerini uygulama, (a, €)
Il. Sogutma ¢evrimlerinin se¢im ve kaba tasarimini yapma, (C)
(Course Learning I1l. Kanatli borularin hesap ve tasarimini yapma, (C)

Outcomes) IV. Giines enerjisi ile ilgili temel bityiikliikleri hesaplama, (g, I)
V. Duvarlarda gegici rejimde 1s1 gecisini hesaplayabilme, (a, €)

becerilerini kazanir.

Students who pass the course will be able to:

I. Apply the fundamental thermodynamics and heat transfer knowledge, , (a, €)
Il. Make the selection and rough design of the refrigeration cycles, (c)
I1l. Learn the computations related to finned heat exchangers and do the design of such systems, (c)
IV. Compute the fundamental design parameters related to solar energy, (e, 1)
V. Become familiar with methods for computing transient heat transfer in walls. (a, e)

Ders Kitabi Thermal Environmental Engineering, 3rd Edition, J. L. Threlkeld, Kuehn, T. H., Ramsey, J. W.
(Textbook) Prentice-Hall, 1998.
Diger Kaynaklar ASHRAE Handbooks : Fundamentals, Systems and Equipment, Applications

Compact Heat Exchangers, 3rd Edition, W. M. Kays, London, A.L. , McGraw-Hill, 1984.
Applications of Solar Energy for Heating and Cooling of Buildings, R. C. Jordan, Liu B. Y.H.,
ASHRAE, 1977.

(Other References)

Ogrencilere konular1 daha iyi anlamalar1 amaci ile haftalik 6dev verilecek ve bu 6devlerden bir soru
toplanarak degerlendirilecektir. Yartyil boyunca dgrencilere iki proje verilecektir.

Odevler ve Projeler

(Homework & Projects Weekly homework problems are assigned to students and one problem is collected and evaluated every

week. Two projects are assigned during the term.




Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Yil ici Savlar
(Midterm Exams)

2

30%

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

30%

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

40%




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Termodinamik ve 1s1 gecisinin temelleri [
2 Carnot sogutma ¢evrimi. Buhar sikistirmali gevrim. I
3 Sogutma cevrimi bilesenlerinin ¢oziimlemesi. Ikili ve kademeli ¢evrim. 1
4 Abzorpsiyonlu ¢evrim. Su-amonyak sisteminin ¢éziimlemesi. Il
5 LiBr water systems. 11l
6 Psychrometric processes 11l
7 Kanatli borulara iliskin temel tanimlar. 11
8 Isitict kanatli borular. 11
9 Sogutucu kanatl borular. Kanatli borular {izerinde yogugma. 11l
10 Giines enerjisi ile ilgil temel biiyiikliikler. Giines agilart v
11 Atmosfer iizerindeki 1ginimin hesaplanmasi. v
12 Aylik, giinliik ve saatlik ortalama 1s1nim. Liu Jordan Yoéntemi. v
13 Giines enerjisi sistemleri. v
14 Duvarlarda gecici rejimde 1s1 gegisi. V
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Fundamentals of thermodynamics and heat transfer. |
2 Carnot refrigeration cycle. Vapor compression cycle. Il
3 Analysis of refrigeration cycle components. Binary and cascade systems. Il
4 Absorption cycle. Aqua ammonia systems. Il
5 LiBr water systems. Il
6 Psychrometric processes 11l
7 Basic definitions related to extended surface heat exchangers. 11l
8 Heating coils. 11l
9 Cooling coils. Condensation on heat exchange surfaces. 11l
10 Fundamental definitions related to solar energy. Solar angles v
11 Solar radiation at the top of the atmosphere. v
12 Monthly, daily, hourly average radiation. Method of Liu Jordan. v
13 Solar energy systems. v
14 Transient heat transfer in walls. V
Dersin Makina Miihendisligi Programyla Iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 2 3
a Matematik, fen bilimleri ve mithendislik bilgisini makina miihendisligi problemlerini ¢6zmede X
kullanabilme becerisi
b | Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizat1 kullanabilme becerisi
c Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve X




ekonomikligi saglayacak sekilde se¢me, gelistirme ve tasarlama becerisi
d Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi
e Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢ézme becerisi X
f Mesleki ve etik sorumluluk anlayisina sahip olma
g Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi
h Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi
i Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi
j Makina miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma
k | Mihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miihendislik
yontemlerini ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi
| Ogrencinin segtigi makina miihendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve X
uygulama deneyimi
1: Yok, 2. Kismi, 3. Tam
Relationship between the Course and Mechanical Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a | Anability to apply knowledge of mathematics, science, and engineering on mechanical X
engineering problems
b | An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.
c | Anability to select, devel_op and/or_o_le_sign a system, component, or process to meet desired X
performance, manufacturing capabilities and economic requirements.
d | An ability to function on and/or develop leadership in multi-disciplinary teams.
e | Anability to identify, formulate, and solve mechanical engineering problems. X
f | Anunderstanding of professional and ethical responsibility
g | Anability for effective written and oral communication in Turkish and English.
h | An ability to understand and comment on the impact of engineering solutions in a national and
global context.
i A recognition of the need for, and an ability to engage in life-long learning
j A knowledge of contemporary issues in mechanical engineering
k | An ability to use the techniques, skills, and modern engineering tools , such as computer
programs, necessary for engineering design and analysis and use modern information systems
|| A detailed knowledge of and experience on a specific application field of mechanical X
engineering
1: None, 2. Partial, 3. Full
Dizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Prof.Dr. Taner DERBENTLI 06.05.2011
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