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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Conceptualization and Simulation of Energy Systems / Conceptualization and Simulation of Energy Systems

Ders Kodu / Course Code

9105037172023

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 8.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

No

Amaci / Purpose

Bu ders ile enerji sistemlerinde siireg ve Unitelerin analizi, similasyonu ve tasariminda
kavramsal bakis agisi gelistirilecektir. Ogrencilerin, endUstriyel bir tesiste sireci anlama,
tanimlama, formiile etme, gereken kisitlari belirleme, ¢6zlim yéntemini saptama ve
¢6zebilme becerisini kazanmasi hedeflenmistir.

With this course, a conceptual perspective will be developed in the analysis,
simulation, and design of processes and units in the energy systems. It is aimed that
the students gain the ability to understand, define, formulate the process in an
industrial facility, specify the necessary constraints, select the solution method, and
solve it.

igerigi / Content

Bu ders, eneriji sistemleri ile ilgili kisa bilgileri, siire¢ entegrasyonunu, stireci anlamak igin
diyagramlari (BFD, PFD, P&ID), tasarima giris bilgilerini (ticari ve ticari olmayan bilesenler
ve ozellikleri, metotlarin tanimlanmasini), akis diyagrami gelistirmeyi, Gnitelerin
simulasyonunu (i1si degistirici, basing degisim ekipmanlari, reaktér, ayirma ve kati isleme
ekipmanlari), ¢6zim stratejilerini (sirali modiiler yaklasimi (SM), Denklem ¢6ziimiine
dayall yaklasimi (EO) ve eszamanli moddler yaklasimi (SMod)), yenilenebilir enerji
sistemlerinde sirall moduler yaklasimi ile ¢6ziim 6rnekleri, kararli hal simiilasyonunda-
kitle ve enerji entegrasyonunu, duyarlilik, optimizasyon ve maliyet analizlerini
kapsamaktadir.

This course includes brief information about energy systems, process integration,
diagrams to understand the process (BFD, PFD, P&ID), introduction to design
(commercial and non-commercial components and their properties, description of
methods), flow diagram development, simulation of units (heat exchanger, pressure
changing equipment, reactor, separation and solids handling equipment), solution
strategies (sequential modular approach (SM), equation-oriented approach (EO) and
simultaneous modular approach (SMod)), solutions with sequential modular approach
in renewable energy systems, in steady-state simulation - includes material and
energy integration, sensitivity, optimization and cost analysis.

Onerilen Diger Hususlar / Yok No
Recommended Other

Considerations

Staj Durumu / Internship Status Yok Yok




Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Richard Turton, Richard C. Bailie, Wallace B. Whiting, Joseph A. Shaeiwitz, Debangsu
Bhattacharyya, Analysis, Synthesis and Design of Chemical Processes, ISBN-13: 978-0-
13-261812-0, 2013

Juma Haydary, Chemical Process Design and Simulation, John Wiley & Sons, Inc, ISBN:
9781119089117, 2019

Richard Turton, Richard C. Bailie, Wallace B. Whiting, Joseph A. Shaeiwitz, Debangsu
Bhattacharyya, Analysis, Synthesis and Design of Chemical Processes, ISBN-13: 978-
0-13-261812-0, 2013

Juma Haydary, Chemical Process Design and Simulation, John Wiley & Sons, Inc,
ISBN: 9781119089117, 2019

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi Ozben Kutlu

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Yenilenebilir enerji sistemlerinin kavramsal bakis agisi ile bilgisayar ortamina aktariimasinin énemini Being able to comprehend the importance of transferring renewable energy systems to computer
kavrayabilir. programs with a conceptual point of view.

2 Eneriji sistemleri icin problem ¢6ziimii asamasinda ¢agdas teknikleri ve hesaplama araclarini Being able to use modern techniques and calculation tools (computer and appropriate package
(bilgisayar ve uygun paket programlar) kullanabilir. programs) in problem solving phase for energy systems.

3 Tasarim ilkeleri konusunda bilgi sahibi olur. Being able to have knowledge about design principles.

4 Streglerin tasarim, isletme ve analiz adimlarinda karsilasilan problemlerin biyiik bolimiini Being able to interpret most of the problems encountered in the design, operation, and analysis steps
yorumlayabilir. of the processes.

5 Siireg diyagramlari arasindaki farkliliklan irdeleyebilir. Being able to examine the differences between process diagrams.

6 Sireg akis diyagrami tizerinden farkl yaklasimlar kullanarak sentez ve analiz adimlarini Being able to perform synthesis and analysis steps by using different approaches over the process
gerceklestirebilir. flow diagram.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Enerji sistemlerine giris - termodinamik, 1s1 ve kiitle denkligi, siireg
entegrasyonu
Introduction to energy systems - thermodynamics, heat and mass
balance, process integration
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Enerji Sistemlerine giris - termodinamik, 1si ve kutle denkligi, stireg
entegrasyonu
Introduction to energy systems - thermodynamics, heat and mass
balance, process integration
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Siireci anlamak igin diyagramlar (BFD, PFD, P&ID)
Diagrams to understand the process (BFD, PFD, P&ID)
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Tasarima giris: ticari ve ticari olmayan bilesenler ve 6zellikleri
Introduction to design: commercial and non-commercial components
and their properties
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Tasarima girig: metotlarin tanimlanmasi

Introduction to design: definition of methods
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Akis diyagrami gelistirme, Uniteler (i1s1 degistirici, basing degisim
ekipmanlari, reaktor)
Flow chart development, units (heat exchanger, pressure exchange
equipment, reactor)
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
7 Akis diyagrami gelistirme, Uniteler (ayirma ve kati isleme ekipmanlar)
Flowchart development, units (separation and solids processing
equipment)
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 G06zUm stratejileri: Sirali modiiler yaklagimi (SM)
Solution strategies: Sequential modular approach (SM)
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Yenilenebilir enerji sistemlerinde sirall moduler yaklasimi ile ¢6zim
ornekleri
Solution examples with sequential modular approach in renewable
energy systems
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Yenilenebilir enerji sistemlerinde sirali modiiler yaklagimi ile ¢ézim
ornekleri
Solution examples with sequential modular approach in renewable
energy systems
Teorik Dersler / Theoretical Uygul Lab Sl On Hazirik / Prelimi
eorik Dersler eoretica ygulama a Teknikleri/Teaching Methods n Hazirl reliminary
Techniques
11 C06zUm stratejileri: Denklem ¢6ziimiine dayali yaklasimi (EO)

Solution strategies: Equation-based approach (EO)
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 G06zUm stratejileri: Eszamanli modiiler yaklagimi (SMod)
Solution strategies: Concurrent modular approach (SMod)
Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Kararl hal similasyonunda- kitle ve enerji entegrasyonu
Integration of mass and energy in steady state simulation
Ogretim Yontem ve . o
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Kararl hal similasyonunda analizler: Duyarlilik, optimizasyon, maliyet
Analysis in steady state simulation: Sensitivity, optimization, cost
Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
15 Final Sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 50
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Proje Tasarimi/Y&netimi / Project Design/Management 1 100
Toplam / Total: 1 100
Basari Notuna Katki Ylizdesi / Contribution to Success Grade(%): 50

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 4.00 4.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 6 6.00 36.00
Bireysel Calisma / Self Study 12 2.00 24.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Makale Kritik Etme / Criticising Paper 7 3.00 21.00
Problem Gézumu / Problem Solving 3 7.00 21.00
Proje Tasarnimi /Y6netimi / Project Design/Management 8 4.00 32.00
Tartisma / Discussion 7 2.00 14.00
Proje Hazirlama / Project Preparation 6 8.00 48.00
Toplam / Total: 64 39.00 242.00

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 30.00 (Saat/AKTS) = 242.00/30.00 = 8.07 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 242.00 / 30.00 = 8.07 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

719




Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilari / Program Outcomes

1.11

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.Yenilenebilir enerji
sistemlerinin kavramsal bakis
acisi ile bilgisayar ortamina
aktarilmasinin dnemini
kavrayabilir. / Being able to
comprehend the importance of
transferring renewable energy
systems to computer programs
with a conceptual point of view.

2.Enerji sistemleri igin problem
¢6zUmi asamasinda gagdas
teknikleri ve hesaplama
araclarini (bilgisayar ve uygun
paket programlar) kullanabilir. /
Being able to use modern
techniques and calculation
tools (computer and
appropriate package programs)
in problem solving phase for
energy systems.

3.Tasarim ilkeleri konusunda
bilgi sahibi olur. / Being able to
have knowledge about design
principles.

4.Slreglerin tasarim, isletme ve
analiz adimlarinda karsilasilan
problemlerin buyiik bélimuni
yorumlayabilir. / Being able to
interpret most of the problems
encountered in the design,
operation, and analysis steps
of the processes.

5.Sure¢ diyagramlari
arasindaki farkhliklari
irdeleyebilir. / Being able to
examine the differences
between process diagrams.

6.Surec akis diyagrami
tizerinden farkli yaklagimlar
kullanarak sentez ve analiz
adimlarini gergeklestirebilir. /
Being able to perform
synthesis and analysis steps
by using different approaches
over the process flow diagram.
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Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Dislik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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