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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Termodinamik Thermodynamics
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama | Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
GID 212/ 4 4 7 4 - -
GID 212E
Béliim / Program Gida Miihendisligi
(Department/Program) |(Food Engineering)
Dersin Tiirii Zorunlu Dersin Dili Tiirkge (Turkish)
(Course Type) (Compulsory) (Course Language) |Ingilizce (English)
Dersin Onkosullar1 | Yok
(Course Prerequisites) | (None)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category - 100% - -
by Content, %)

Dersin icerigi

(Course Description)

Ders kapsaminda termodinamik ile ilgili temel kavramlarin, saf madde ve ilgili tablolarinin 6grenilmesi
saglanacak; acik ve kapali sistemlerde birinci yasa incelenecek, nemli hava ile ilgili bilgiler ve iglemler
tartigilacaktir. Bu konulari takiben entropi ve 6nemi ile agik ve kapali sistemlerde ikinci yasa incelenecektir.
Son olarak buharli gii¢ ve sogutma ¢evrimleri lizerinde durulacak, gida sanayinde 1s1 pompalarinin
uygulamalar1 tizerinde durulacaktir.

Basic concepts in thermodynamics; properties of pure substances, the first law of thermodynamics in open
and closed systems, definitions and processes related with humid air (psychrometry), the entropy and its
importance in thermodynamics, the second law of thermodynamics in open and close systems, vapor power
and refrigeration cycles, application of heat pumps in food industry.

Dersin Amaci

(Course Objectives)

Termodinamik genel olarak enerji ve enerji bigimlerinin birbirlerine doniisiimiinii inceleyen temel mithendislik bilimidir.
Madde ile enerji arasindaki etkilesimlerin s6z konusu oldugu her tiirlii mithendislik uygulamas: termodinamik konusu ile
bir sekilde ilgilidir. Gidalarin islenmesi sirasinda enerji ve madde aligverisleri yogun olarak kullanilmaktadir. Bu konulari
detayli olarak isleyecek derslere temel olusturmasi a¢isindan da termodinamik dersi 6nem tagimaktadir. Bu kapsamda,

1. Enerji ve madde dengesinin ile ilgili kavramlarin gelistirilmesi,

2. Verim kavraminin irdelenmesi,

3. Gidalarin kurutulmasi ve saklanmasi sirasinda ortam akiskani olarak kullanilan nemli hava ile ilgili temel

bilgilerin 6grenilmesi,

4.Gida sanayinde kullanilan buharli gii¢ ve sogutma ¢evrimlerinin 6grenilmesi,

5.Islemleri irdelerken konuya mithendisce yaklagmak icin mithendis bakis agisinin kazanilmasi
amaglanmaktadir.

Thermodynamics can be defined as the science of energy and conversion of energy to each other. Every engineering
application related with the interactions between energy and mass is subjected to thermodynamics to a certain extent.
Energy and mass transfers are widely used in food processes. The courses which examine in detail these processes need
fundamental knowledge in thermodynamics. The objectives of the course are as follows:

1.  Demonstrate an understanding of the concepts related to energy and mass balance.

2. Demonstrate an understanding of the term of efficiency.

3. Apply fundamental knowledge on humid air where it is used as a medium during drying and preservation of
foodstuffs.

4. Understand of vapor power and refrigeration cycles that are employed in food industry.

5.  Apply thermodynamics to evaluate the processes.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

1.Gida igslemede uygulanan temel islemler hakkinda temel bilgiye sahip olmak
2.Teorik kavramlar pratik problem ¢6zmede uygulayabilme becerisine sahip olmak
3. Farkli bakis agilari ile problemleri analizlemek

4. Hata ve uygulamalardan 6grenme ve siirekli gelismek
5. Kendi basina 6grenme firsatlart yaratabilme sorumlulugu elde etmek

6. Problemleri ¢6zmede mantiksal yaklasim uygulayabilmek
7. Bilinmeyen ve ucu agik sorulari etkili bir sekilde ¢oziimleyebilmek

8.Smifta 6grenilen bilgileri sanayide uygulayabilme becerisi kazanmak
9. Verilen problem igin potansiyel birgok ¢oziimler olusturmak.
10.Problem ¢6zmek i¢in uygun mithendislik araglar1 ve metotlarini uygulamak.

1.Demonstrate a basic knowledge of unit operations as applied to food processing.
2.Demonstrate an ability to apply theoretical concepts into practical problem solving.
3.Analyze problems from different viewpoint.

4.Learn from mistakes and practices and continue improvement.

5.Demonstrate responsibility for creating own learning opportunities.

6.Apply logic in solving problems.

7.Handle unknowns or open-ended questions effectively.

8.Demonstrate an awareness of how what is learned in the classroom applies to industry.
9.Generate many potential solutions to a given problem.

10.Apply appropriate engineering tools and methods to solve problems.
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(Other References)

Ders Kitabi Miihendislik Yaklagimiyla Termodinamik (1996): Yunus Cengel ve Michael A. Boles, Tiirkgesi :
(Textbook) Taner Derbentli, McGraw-Hill, Literatiir.
Diger Kaynaklar - Fundamentals of Classical Thermodynamics (1985): G. J. Van Wylen and R. E. Sonntag, Third

Edition, Wiley, New York

Odevler ve Projeler

(Homework & Projects

Donem i¢inde dort 6dev hazirlanacaktir.

Four homework assignments were prepared during term.

Laboratuar
Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basan
Degerlendirme

Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 3 48%

(Midterm Exams)

Kisa Smavlar - -
(Quizzes)

Odevler 4 12%
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - )
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 40%
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Termodinamigin tarihsel gelisimi ve temel kavramlari 1,7
2 Saf madde 15,7,8
3 Termodinamigin birinci yasasi : kapali sistemler 1,2,3,4,5,6,7,8,9,10
4 Termodinamigin birinci yasasi : kontrol hacimleri 1,2,3,4,5,6,7,8,9,10
5 Termodinamigin birinci yasasi : kontrol hacimleri 1,2,3,4,5,6,7,8,9,10
6 Gaz karisimlari, gaz-buhar karisimlari ve iklimlendirme 1,2,3,4,5,6,7,8,9,10
Birinci ara sinav
7 Termodinamigin ikinci yasasi 1,2,3,4,5,6,7,8,9,10
8 Entropi, kapali ve acik sistemlerde ikinci yasa, gaz ¢cevrimleri 1,2,3,4,5,6,7,8,9,10
9 Buharli gii¢ ¢evrimleri 1,2,3,4,5,6,7,8,9,10
10 Buharli gii¢ ¢cevrimleri 1,2,3,4,5,6,7,8,9,10
11 Ikinci ara smav 1,2,6,7,10
12 Buharli gii¢ cevrimleri ve uygulamalari 1,2,3,4,5,6,7,8,9,10
13 Sogutma ¢evrimleri ve uygulamalari, Is1 pompalari 1,2,3,45,6,7,8,9,10
14 Uciincii ara sinav 1,2,6,7,10
COURSE PLAN
Course Outcomes
Weeks Topics
1 Introduction and basic concepts 1,7
2 Pure substances 157,8
3 The first law of thermodynamics: open systems 1,2,3,45,6,7,8,9,10
4 The first law of thermodynamics: control volumes 1,2,3,4,5,6,7,8,9,10
5 The first law of thermodynamics: control volumes 1,2,3,4,5,6,7,8,9,10
6 Gas mixtures, gas-vapor mixtures and air-conditioning 1,2,3,4,5,6,7,8,9,10
Midterm Exam |
7 The second law of thermodynamics 1,2,3,45,6,7,8,9,10
8 Entropy, the second law in open and close systems, gas power cycles 1,2,3,4,5,6,7,8,9,10
9 Vapor power cycles 1,2,3,4,5,6,7,8,9,10
10 Vapor power cycles 1,2,3,4,5,6,7,8,9,10
11 Midterm Exam |1 1,2,6,7,10
12 Vapor power cycles and applications 1,2,3,45,6,7,8,9,10
13 Refrigeration cycles and applications, heat pumps 1,2,3,4,5,6,7,8,9,10
14 Midterm Exam 111 1,2,6,7,10




Dersin Gida Miihendisligi Programuyla iliskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi
12 |3
a | Matematik, bilim ve miihendislik bilgilerini uygulayabilme becerisi X
b [ Deney tasarlama ve uygulama, verileri analizleme ve yorumlama becerisi X
¢ | Istenilen ihtiyaci karsilayacak sistem, bilesen veya proses tasarlama becerisi X
d | Cok disiplinli takimlarda yer alabilme becerisi X
e | Miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi X
f | Mesleki ve etik sorumluluklarin bilincinde olma X
g | Etkin bir bi¢cimde iletisim kurma becerisi X
h [ Kiresel ve toplumsal kapsamda miihendislik ¢6ziimlerinin etkisini anlamak i¢in gerekli X
genis egitime sahip olma
i | Yasam boyu 6grenme becerisine sahip olmanin geregini kavramis olma X
J | Giincel konular hakkinda bilgi sahibi olma X
k | Miihendislik uygulamalari igin gerekli teknikleri, becerileri ve modern miihendislik X
arag¢larini kullanabilme becerisi
| | Ingilizce okuma ve yazma becerisi X
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Food Engineering Curriculum
Level of
Program Outcomes Contribution
112 | 3
a | an ability to apply knowledge of mathematics, science, and engineering X
b [an ability to design and conduct experiments, as well as to analyze and interpret data X
¢ | an ability to design a system, component, or process to meet desired needs X
d |an ability to function on multi-disciplinary teams X
e |an ability to identify, formulate, and solve engineering problems X
f | an understanding of professional and ethical responsibility X
g | an ability to communicate effectively X
h | the broad education necessary to understand the impact of engineering solutions in a X
global and societal context
i | arecognition of the need for, and an ability to engage in life-long learning X
j | aknowledge of contemporary issues X
k | an ability to use the techniques, skills, and modern engineering tools necessary for X
engineering practice.
I | an ability to read and write in English X
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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