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Dersin Amaci

(Course Objectives)

Endustriyel tretim sistemlerinin planlanmasi ve analizi, Uretim sistemi tirlerinin segimi, kapasite ve
akis planlamasi, yerlesim ve Uretim hatti yapilarinin degerlendirilmesi, malzeme tagima ve
depolama sistemlerine iligkin kararlarin analitik ve gerekgeli bicimde ele alinmasi yetkinliginin
kazandiriimasi.

Developing the ability to analyze and plan industrial production systems, select appropriate
production system types, perform capacity and flow planning, evaluate layout and production line
structures, and analytically justify decisions related to material handling and storage systems.

Dersin igerigi

(Course Content)

imalat ve (iretim sistemlerinin temelleri. Uretim sistemi kavrami ve bilesenleri. Uretim sistemi
tiirleri; atdlye (job shop), parti (batch) ve akis (flow) tretimi. Uretim hizi ve kapasite kavramlari.
Kaynak kullanimi ve makine kullanilabilirligi. Islem altindaki is miktari (WIP) ve imalat teslim siiresi
arasindaki iligkiler. Uretim sistemlerinde akis analizi ve darbogaz kavrami. Siireg tabanl ve iriin
tabanli yerlesim yaklagimlari. Montaj hatti yapilar ve hat dengeleme prensipleri. Malzeme tagsima
ve depolama sistemlerinin temel ilkeleri. Temel otomasyon kavramlari. is 6lgiimii ve zaman
etliduine iligkin temel prensipler.

Fundamentals of manufacturing and production systems. Production system concepts and system
components. Types of production systems; job shop, batch, and flow production. Production rate
and capacity concepts. Resource utilization and machine availability. Relationships between work-
in-process (WIP) levels and manufacturing lead time. Flow analysis and bottleneck concepts in
production systems. Process-based and product-based layout approaches. Assembly line
structures and line balancing principles. Fundamental principles of material handling and storage
systems. Basic automation concepts. Fundamental principles of work measurement and time
study.

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Gergek liretim ortamlarinda yer alan bir iiretim sistemini; kaynaklar, kapasite, akis
yapisi ve temel performans olgiitleri agisindan analiz edebilir. [2.1]

2. Uretim sistemlerine ait performans gdstergelerini yorumlayarak, operasyonel
problemleri ve iyilestirme gereksinimlerini belirleyebilir. [2.1]

3. Gergekgi operasyonel kisitlar altinda, farkh liretim sistemi yapilarini (yerlesim tiirii, akis
yapisi, otomasyon seviyesi gibi) gelistirip karsilastirabilir. [3.2]

4. Kiigiik olcekli bir atélyeden fabrika 6lgegine gegis siirecinde; lUiretim sistemi, malzeme
tagima ve temel otomasyon kararlarini gerekgelendirebilir. [3.2, 10.2]

5. Temel ig 6lciimi ve zaman etiidii kavramlarini kullanarak, uretkenligi ve iyilestirme
firsatlarini degerlendirebilir. [2.1, 10.2]

[Not: Késeli parantez igindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Upon successful completion of this course, students will be able to:

1. Analyze a real-world production system by identifying its resources, capacity, flow
structure, and basic performance measures. [2.1]

2. Interpret production system performance indicators to identify operational problems
and improvement needs. [2.1]

3. Develop and compare alternative production system configurations (such as layout
type, flow structure, and level of automation) under realistic operational constraints.
[3.2]

4. Justify production system, material handling, and basic automation decisions when
scaling a system from a small workshop to a factory environment. [3.2, 10.2]

5. Assess productivity and improvement opportunities using basic work measurement
and time study concepts. [2.1, 10.2]

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

52 Mihendislik
(52 Engineering)

Ders Kitabi
(Textbook)

“Automation, Production Systems, and Computer Integrated Manufacturing (4th Edition)”, M.K.
Groover, Prentice Hall Publishing, 2015.




'Yardimci Kaynaklar
(Supplementary Material)

1980.

“Factory Physics (3rd edition)”, Spearman and Hopp, McGraw Hill, 2008.
“Motion and Time Study: Design and Measurement of Work (7th Ed.)”, Ralph M. Barnes, Wiley,

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Uygulama / Laboratuvar Konulari
ST . e . P Basit bir Uriin igin atdlye senaryosu
1 Urzt'l'nl §|st§rTlegp?9|r!§, atlglye ve fabrika kavramlari; Gretim ortamlarinda olusturma ve (retim sistemi bilesenlerinin
endustri mihendisliginin rolu tanimlanmasi
) \Verilen rlin senaryosu igin uygun Uretim
2 Uretim sistemi tirleri: atdlye (job shop), parti (batch) ve akis (flow) tretimi  [sistemi tlriiniin segilmesi ve
gerekcelendirilmesi
3 Uretim sistemlerinin temel bilesenleri; kaynaklar, kapasite ve temel Basit bir tretim sistemi igin kapasite ve
performans Olgutleri performans gostergelerinin belirlenmesi
_— e IAkis diyagrami olusturma ve WIP—teslim
4 Uretim akisi, WIP, throughput ve teslim suresi kavramlari siiresi iliskilerinin incelenmesi
. - o Darbogaz tespiti ve kapasite artirimi igin
5 Kapasite analizi ve darbogaz kavrami alternatiflerin tartisimas|
T . o . . Performans gdstergeleri Gzerinden sistem
6 Uretim sistemlerinde performans degerlendirme ve problem teshisi broblemlerinin belirlenmesi
. W T . Farkli yerlesim tirlerinin karsilastiriimasi ve
7 Yerlesim (layout) tirleri: streg yerlesimi ve urln yerlesimi 5iceklenebilirlik analizi
- . Basit bir montaj hatti icin hat dengeleme
8 Hat duslincesi ve hat dengeleme kavramlari mantiginin uygulanmasi
IAkis, kapasite ve yerlesim kararlarinin
9 Manuel montaj hatlari ve Uretim sistemi entegrasyonu butiincul degerlendiriimesi (Ara sinav /
degerlendirme)
. . . . \Verilen Uretim sistemi igin uygun malzeme
10 Malzeme tasima sistemlerine giris ve temel ilkeler tasima yaklasiminin segilmesi
I .. , L Manuel ve otomatik tasima alternatiflerinin
1 Malzeme tagima teknolojileri: konveyorler, AGV’ler ve otomatik sistemler karsilastirimasi
. . . . . |Depolama sistemi segimi ve Uretim akiglyla
12 Depolama sistemleri: geleneksel ve otomatik depolama—g¢ekme sistemleri entegrasyonun degerlendirilmesi
Ll e - Basit bir ig igin i 6lglim{ yaklagiminin
13 Is 6lgimi ve verimlilik kavramlari uygulanmas! ve verimlilik analizi
- R Zaman etlidU sonuglarina dayali iyilestirme
14 Zaman etudu ve surekli iyilestirme yaklasimi snerilerinin gelistirimesi
COURSE PLAN
Week Topics Application / Laboratory Topics
Introduction to production systems; workshop and factory concepts; role of _Crea.tm_g a sum_ple workshop scenario and
1 . . ; S . . identifying basic production system
industrial engineering in production environments
elements
Selecting and justifying an appropriate
2 Types of production systems: job shop, batch, and flow production production system type for a given product
scenario
3 Basic components of production systems: resources, capacity, and Identifying capacity and basic performance
performance measures indicators for a simple production system
. . . Developing a flow diagram and examining
4 Production flow concepts: WIP, throughput, and lead time WIP—lead time relationships
5 Capacity analysis and bottleneck identification Detecpng bottlenecks and dlsgussmg
capacity improvement alternatives
6 Performance evaluation and problem diagnosis in production systems Identlfyllng system proble.ms. using
production performance indicators
. . Comparing layout alternatives with respect
7 Facility layout types: process layout and product layout to scalability and system performance
8 Assembly line concepts and line balancing principles A_pplylng basic Ilng balancing logic to a
simple assembly line example
Integrated evaluation of flow, capacity, and
9 Manual assembly lines and production system integration layout decisions (Midterm examination /
assessment)
10 Introduction to material handling systems and basic principles Selecting an appropriate material handling

approach for a given production system




11 Material handling technologies: conveyors, AGVs, and automated systems Comparlng manqal and automated material
handling alternatives
12 Storage systems: traditional storage and automated storage and retrieval |Evaluating storage system alternatives and
systems their integration with production flow
13 Work measurement and productivity concepts Applying basic work me.asurement. .
approaches and analyzing productivity
14 Time study and continuous improvement Developlng improvement suggestions
based on time study results
DERSIN DEGERLENDIRME SiSTEMi
(COURSE ASSESSMENT SYSTEM)
Etkinlikler (Activities) Katki Orani (Contribution) (%)
Yanyil igi Yazili Sinavlar (Semester Written Exams) 40
Odevler (Homework)
. Raporlar (Reports)
Yanyil Igi —
Calismalari Laboratuar (Laboratory Activities)
Seminer (Seminar)
(Semester -
Activities) Sunumlar (Presentations)
Doénem Projesi (Term Project) 30
Diger (derse katihm, saha gezi, vb.)
(Other: e.g. attendance, field trip etc.)
YARIYIL SONU SINAVI (Final Exam) 30
Toplam (Total) 100
DERSIN ENDUSTRI MUHENDISLIGI PROGRAMI KAZANIMLARINA (CIKTILARINA) KATKISI
Program Kazanimlar (Ciktilari) Yiiksek|Diisiik
11 Matematik, fen bilimleri, temel muhendislik, bilgisayarla hesaplama ve ilgili mihendislik
’ disiplinine 6zgu konularda bilgi.
Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili mihendislik
1.2 |disiplinine 6zgu konulardaki bilgilerin karmagsik muhendislik problemlerinin ¢é6zimiinde
kullanabilme becerisi.
21 Karmasik mihendislik problemlerini, temel bilim, matematik ve mihendislik bilgilerini kullanarak °
' tanimlama, formule etme ve analiz becerisi.
22 Ele alinan karmasik mihendislik problemleriyle ilgili BM Surdirilebilir Kalkinma Amaglarini
’ gOzeterek tanimlama, formile etme ve analiz becerisi.
3.1 |Karmasik mihendislik problemlerine yaratici gdziimler tasarlama becerisi.
Karmasik sistemleri, siiregleri, cihazlari veya Urinleri gergekgi kisitlari ve kosullar gézeterek,
3.2 . - . L L7 o
mevcut ve gelecekteki gereksinimleri karsilayacak bi¢cimde tasarlama becerisi.
Karmasik mihendislik problemlerinin analizi ve ¢éziimine yénelik, tahmin ve modelleme de dahil
4.1 |olmak Uizere, uygun teknikleri, kaynaklari ve modern miihendislik ve bilisim araglarini,
sinirlamalarinin da farkinda olarak segme ve kullanma becerisi.
5.1 |Karmasik mihendislik problemlerinin incelenmesi igin literatiir aragtirmasi yapma becerisi.
5.2 |Karmasik mihendislik problemlerinin incelenmesi igin deney tasarlama becerisi.
5.3 Karmasik mihendislik problemlerinin incelenmesi igin deney yapma, veri toplama, sonuglari
’ analiz etme ve yorumlama dahil, arastirma yéntemlerini kullanma becerisi.
Mihendislik uygulamalarinin BM Sirdurilebilir Kalkinma Amaglari kapsaminda, topluma, saglik
6.1 - L . el o P
ve guvenlige, ekonomiye, surdurulebilirlik ve gevreye etkileri hakkinda bilgi.
6.2 |Mulhendislik ¢oziimlerinin hukuksal sonuglari konusunda farkindalik.
7.1 [Mdhendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi.




Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve gesitliligi kapsayici olma konularinda

7.2 farkindalik.

8.1 |Bireysel olarak (ylz ylze, uzaktan veya karma) etkin bicimde c¢aligabilme becerisi.

Disiplin i¢i takimlarda (ylz ylize, uzaktan veya karma) takim Uyesi veya lideri olarak etkin

8.2 bicimde ¢aligabilme becerisi.
8.3 Cok disiplinli takimlarda (yliz ylize, uzaktan veya karma) takim Uyesi veya lideri olarak etkin
’ bicimde ¢aligabilme becerisi.
9.1 Hedef kitlenin gesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda s6zli

etkin iletisim kurma becerisi.

Hedef kitlenin cesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda yazil
9.2 |etkin iletisim kurma becerisi.

10.1 |Proje yonetimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar hakkinda bilgi.

10.2 |Girigsimcilik ve yenilikgilik hakkinda farkindalik. )

Bagimsiz ve strekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve
11.1 |teknolojik degisimlerle ilgili sorgulayici dislinebilmeyi kapsayan yagsam boyu 6grenme becerisi.

CONTRIBUTION of the COURSE on INDUSTRIAL ENGINEERING PROGRAM OUTCOMES

Program Outcomes High | Low

The knowledge of mathematics, science, basic engineering, computer calculations, and topics
1.1 [specific to the relevant engineering discipline.

The ability to apply knowledge of mathematics, science, basic engineering, computer-aided
design, and topics specific to the relevant engineering discipline to solve complex engineering
1.2 |problems.

The ability to identify, formulate, and analyze complex engineering problems using basic science, | ¢
2.1 |mathematics, and engineering knowledge.

The ability to define, formulate, and analyze complex engineering problems with consideration for
2.2 |the UN Sustainable Development Goals.

3.1 |The ability to design creative solutions for complex engineering problems.

The ability to design complex systems, processes, devices, or products that meet current and °
3.2 |future requirements, considering realistic constraints and conditions.

The ability to select and use appropriate techniques, resources, and modern engineering and
information technology tools, including prediction and modeling, for the analysis and solution of
4.1 |complex engineering problems, while being aware of their limitations.

5.1 |The ability to conduct literature research for the examination of complex engineering problems.

5.2 |The ability to design experiments for the investigation of complex engineering problems.

The ability to use research methods, including conducting experiments, collecting data, analyzing
5.3 [results, and interpreting findings, to investigate complex engineering problems.

The knowledge about the impact of engineering applications on society, health and safety, the
economy, sustainability, and the environment within the framework of the UN Sustainable
6.1 |Development Goals.

6.2 [The awareness of the legal consequences of engineering solutions.

Behaving in accordance with engineering professional principles, knowledge of ethical
7.1 [responsibilities.

The awareness of acting impartially and inclusively in terms of diversity, without discrimination in
7.2 |any matter.

8.1 |The ability to work effectively individually (face-to-face, remote, or hybrid).

Ability to work effectively as a team member or leader in discipline-specific teams (face-to-face,
8.2 [remote, or hybrid).




8.3

The ability to work effectively as a team member or leader in multidisciplinary teams (face-to-face,
remote, or hybrid).

9.1

The ability to communicate effectively on technical matters, considering the differences among
the target audience (such as education, language, and profession, etc.).

9.2

The ability to communicate effectively in writing on technical matters, considering the differences
among the target audience (such as education, language, profession, etc.).

10.1

The knowledge of business applications such as project management and economic feasibility
analysis.

10.2

The awareness of entrepreneurship and innovation.

Lifelong learning skills that encompass independent and continuous learning, the ability to adapt
to new and emerging technologies, and critical thinking about technological change.
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(Lectures)

14 3

42
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(Final Exam (Preparation included))

1 20

20

Yanyil i¢i Yazili Sinavlar (Hazirlik Siiresi Dahil)
(Semester Written Exams (Preparation included))

30

Sinif Digi Galisma Siiresi
(Out of class study time)

14 1

14

Odevler
(Homework)

Raporlar
(Reports)

Laboratuar
(Laboratory Activities)

Seminer
(Seminar)

Sunumlar
(Presentations)

Doénem Projesi
(Term Project)

35
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