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Dersin Mesleki Bilesene Matematik Temel Mihendislik ik Tasarim Genel Egitim
Katlast, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category d Math) ecture Design)
by Content, %) an
- 100% - -

Dersin Tanimi

Boyutlar ve birimler; problem ¢ézme teknikleri, kiitle denklikleri; gazlarin ve buharin 6zellikleri,
enerji denklikleri; kiitle ve enerji denkliklerinin beraber kullanimi.

(Course Description)

Dimensions and units; problem solving techniques; mass balances; properties of gases and
vapors; energy balances; simultaneous mass and energy balances.

Dersin Amaci

1. Gida isleme sistemlerinin analizi icin gerekli temel bilgi ve prensiplerin 6gretilmesi
2. Kiitle ve enerjinin korunumu prensibinin gida mihendisligi sistemlerinin analizinde
kullaniminin 6gretilmesi

(Course Objectives)

1.Provide basic knowledge and fundamental principles for analysis of food processing systems
2. Educate students to use the concept of “conservation of mass and energy” as a basis in
food engineering analysis

Dersin Ogrenme

. Temel gida miihendisligi prensipleri ve retim islemleri hakkinda bilgi sahibi olma

. Teorik bilgileri pratikte problem ¢6zmede kullanma

. Problem ¢6zmede uygun miihendislik arag ve metotlarini uygulama

. Problemleri farkh agilardan analiz etme, belirli bir probleme birden fazla potansiyel ¢6ziim liretme

. Olaylarin birbiri ile nasil baglantili oldugunu anlama, bitiinsel diisiinme, biitini ayni zamanda
parcalari gérebilme

. Fikirlerini agik ve net bir sekilde ortaya koyabilme

. Problem ¢éziimiinde mantik kullanma

. Hatalarindan ve yaptiklarindan 6grenme ve kendini gelistirmeye devam etme

. Kitle ve enerji denkligi problemlerini, kitle ve enerjinin korunumu prensiplerini uygulayarak
tanimlama, planlama ve ¢ézme

10. Kendi diistinme kapasitesine sahip olma ve bagimsiz olarak 6grenebilme
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Ciktilan

(Course Learning
Outcomes)

1. Demonstrate a basic knowledge of fundamental food engineering principles and manufacturing
processes

2. Demonstrate the ability to apply theoretical concepts to practical problem solving.

3. Apply appropriate engineering tools and methods to solve problems

4. Analyze problems from different viewpoints, generate many potential solutions to a given problem

5. Demonstrate an understanding as to how events interrelate with each other, think holistically; see the
whole as well as parts

6. Articulate ideas clearly and concisely

7. Apply logic in solving problems
8. Learn from mistakes and practices and continue improvement

9. Demonstrate the ability to identify, formulate and solve mass and energy balance problems by
applying conservation of mass and energy concept

10. Demonstrate to learn independently, demonstrate a capacity to think one’s self




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Boyutlar ve birimler 1,2,3
2 Stokiyometri, kinetics 1’02’3’4’6’7’8’
3 Kitle denklikleri: Sistem analizi, problem ¢6zme teknikleri, fiziksel islemler ;’2’3’4’5’6’7’
4 Kitle denklikleri: Kimyasal islemler 1,2,3,4,5,9
5 Kitle denklikleri: Geri dongd, ileri dongd, atik 1,234,567,
8,9,10
1,2,3,4,5,6,7
6 Kutle denklikleri: Geri dongi, ileri dongd, atik 12,3/4,5,6,7,
8,9,10
7 Gazlar, buhar, sivilar: Gaz kanunlari, ideal ve gergek gazlar 1,2,3,4,5,9
8 Gazlar, buhar, sivilar: Faz gegisleri, gaz-buhar karisimlari, psikrometri 1,2,3,4,5,9
1l2I3I4I5l6I7I
9 Gazlar, buhar, sivilar: Karisimlar 89,10
10 Enerji denklikleri: Eneriji turleri 1,2,3,4,5,9
1,2,3,4 7
11 Enerji denklikleri: Kimyasal reaksiyon olmayan sistemler 8,9'1) 28,7,
12 Enerji denklikleri: Kimyasal reaksiyon olmayan sistemler 1,2,3,4,5,9
13 Enerji denklikleri: Kimyasal reaksiyon igeren sistemler ;’;'%4'5’6'7’
14 Ornekler: Kiitle ve enerji denkliklerinin birlikte kullanimi 1,2,3,4,5,9
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Dimensions and units, problem solving techniques 1,2,3
2 Stoichiometry, kinetics 11'(2)’3'4’6'7’8
1,2,3,4 7
3 Mass balances: System analysis, problem solving techniques, physical operations é 3456,
4 Mass balances: Chemical operations 1,2,3,4,5,9
1,2,3,4,5,6,7
5 Mass balances: Recycle, bypass, purge 8,910
1,2,3,4,5,6,7
6 Mass balances: Recycle, bypass, purge 89,10
7 Gases, vapors, liquids: Gas laws, ideal and real gases 1,2,3,4,5,9
8 Gases, vapors, liquids: Phase transitions, gas-vapor mixtures, psychrometry 1,2,3,4,5,9
- . 1,2,3,4,5,6,7
9 Gases, vapors, liquids: Mixtures 89,10
10 Energy balances: Energy types 1,2,3,4,5,9
1,2,3,4,5,6,7
11 Energy balances: Non-reactional systems T
,8,9,10
12 Energy balances: Non-reactional systems 1,2,3,4,5,9
13 Energy balances: Systems with chemical reactions 1é29'31'g'5'6’7
14 Examples of simultaneous mass and energy balances 1,2,3,4,5,9




Dersin Gida Miihendisligi Bolimii Ogrenci Ciktilariyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait 6grenci ciktilari)

1

2

3

Muihendislik, bilim ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini
tanimlama, formiile etme ve ¢6zme becerisi

X

Halk saghgi, glvenligi ve refahi ile kiiresel, kiiltiirel, sosyal, cevresel ve ekonomik faktorleri goz
oniinde bulundurarak belirtilen ihtiyaglari karsilayan c¢oézimler Gretmek igin miihendislik
tasarimini uygulama becerisi

Dinleyiciler ile etkili bir sekilde iletisim kurma yetenegi

Muhendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve miihendislik ¢6ztimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamlardaki etkisini dikkate alarak bilingli kararlar
verme becerisi

Takim Uyeleri ile birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam olusturan, hedefler
belirleyen, gérevleri planlayan ve hedeflere ulasan bir ekipte etkin bir sekilde ¢alisabilme becerisi

Uygun deneyler gelistirme ve yuriitme, verileri analiz etme, yorumlama ve sonug ¢ikarmak igin
muhendislik yargisini kullanma becerisi

Uygun 6grenme stratejilerini kullanarak, gerektiginde yeni bilgileri edinme ve uygulama becerisi

Olgek: 1: Az, 2:Kismi, 3:Tam

Relationship of the Course to Food Engineering Student Outcomes

Level of

Program Student Outcomes Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles
of engineering science and mathematics

X

An ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety and wellfare as well as global, cultural, social,
environmental and economic factors

An ability to communicate effectively with a range of audiences

An ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgements, which must consider the impact of engineering solutions in global,
economic, environmental and societal contexts

An ability to function effectively on a team whose members together provide leadership, create
a colaborative and inclusive environment, establish goals, plan tasks, and meet objectives

An ability to develop and conduct appropriate experimentation, analyse and interpret data, and
use engineering judgement to draw conclusions

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies

Scaling: 1: Little, 2: Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)
08.06.2022




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi Esin, A. 1993. Material and Energy Balances in Food Engineering, ODTU
(Textbook) Basimevi, Ankara.
Felder, R.M. and R.W. Rousseau. 1999. Elementary Principles of Chemical
Processes. 3™ Ed., John Wiley and Sons, NY.
Diger Kaynaklar Himmelblau, D.M. 1996. Basic Principles and Calculations in Chemical

(Other References)

Engineering. 6™ Ed., Prentice Hall PTR, NJ.
Singh, R.P. and Heldman, D.R. 2001. Introduction to Food Engineering,
Academic Press, London.

Odevler ve Projeler
(Homework & Projects)

Dénem boyunca problemlerden olusan édevler verilecektir.

Problem sets will be given throughout the semester.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Odevlerin bir tanesinde kullaniimak tizere MSExcel kullanimi gésterilecektir.

Use of MSExcel will be demonstrated for use in one of the problem sets.

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi
(2021-2022 Giiz Yariyih)

(Assessment Criteria)
(2021-2022 Fall Semester)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Faaliyetler
(Activities)

Yil igi Sinavlar

0,
(Midterm Exams) 2 20%

Kisa Sinavlar

(o)
(Quizzes) 1 >%

Odevler

0,
(Homework) ! 15%

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi

1 409
(Final Exam) 0%

Tarih (Date)
08.06.2022

Béliim onayi (Departmental approval)




