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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Process Integration in Renewable Energy Systems / Process Integration in Renewable Energy Systems

Ders Kodu / Course Code

9105037122023

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

Amaci / Purpose

Bu ders ile 6grencilere yenilenebilir enerji sistemlerinde metodolojik olarak atik azaltma ve
sureg iyilestirme yeteneginin kazandiriimasi amaglanmistir. Enerjinin etkin kullanimi igin
tiim enerji sistemlerinde slre¢ entegrasyonu yaklasimi kullanarak atik (enerji, temiz su,
atiksu) kaynaklarin saptanmasi ve geri kazanim potansiyellerinin belirlenmesi daha iyi
anlasilacaktir.

With this course, it is aimed to provide students with methodological waste reduction
and process improvement skills in renewable energy systems. Determination of waste
(energy, clean water, wastewater) resources and their recovery potentials will be
better understood by using process integration approach in energy systems for
efficient use of energy.

igerigi / Content

Bu ders, enerji sistemlerinde termodinamik, isi ve kiitle denkligi ile enerji donlisim
Unitelerinin kisaca tanitma, slire¢ sentezi ve optimizasyona bicimsel yaklasim,
termodinamik yaklagimi - pinch analizi, 1si ve gui¢ entegrasyonu ile enerji minimizasyonu,
darbogaz giderme, kiitle entegrasyonu ile hidrojen/oksijen/karbon ve su minimizasyonu,
ekzerji ve maliyet entegrasyonu ile hibrit optimizasyon metodolojisi, postoptimal
cozumleme: surecte esneklik, optimizasyonda matematiksel yaklagim, yenilenebilir ener;ji
tesisleri uygulamalarini kapsamaktadir.

This course includes brief introduction of thermodynamics, heat and mass balance
and energy conversion units in energy systems, formal approach to process synthesis
and optimization, thermodynamic approach - pinch analysis, energy minimization with
heat and power integration, retrofitting, mass integration with hydrogen/oxygen/carbon
and water minimization, exergy and cost integration and hybrid optimization
methodology, postoptimal analysis: flexibility in the process, mathematical approach in
optimization, renewable energy facilities applications.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

Handbook of Process Integration (Pl), Minimisation of Energy and Water Use, Waste and
Emissions, Editors: Jifi Jaromir Klemes, A volume in Woodhead Publishing Series in
Energy, 2013, ISBN: 978-0-85709-593-0

Handbook of Process Integration (Pl), Minimisation of Energy and Water Use, Waste
and Emissions, Editors: Jifi Jaromir Kleme$, A volume in Woodhead Publishing Series
in Energy, 2013, ISBN: 978-0-85709-593-0

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi Ozben Kutlu




OGRENME GIKTILARI / LEARNING OUTCOMES

Siireg entegrasyonunun énemini kavrayabilir. Being able to comprehend the importance of process integration.
Yenilenebilir enerji sistemlerinde slire¢ entegrasyonu yapabilir. Being able to form process integration in renewable energy systems.
Pinch analiz ve hibrit yaklasim hakkinda bilgi sahibi olur. Being able to gain knowledge about pinch analysis and hybrid approach.
Maksimum enerji geri kazanim agini olusturabilir. Being able to form the maximum energy recovery network.

Being able to make process synthesis and critical thinking in the selection of alternative process

Alternatif slire¢ ¢dzumlerinin segiminde siireg sentezi ve elestirel diistinme yapabilir. solutions

Yenilenebilir enerji kaynaklarinin kullanim yerlerini belirleyebilir Being able to determine the usage areas of renewable energy sources

HAFTALIK DERS ICERIGi / 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 girig - termodinamik, 1si ve kutle denkligi
Introduction to energy systems -
thermodynamics, heat and mass balance
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Enerji donlsim Uniteleri
Energy conversion units
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Sirec sentezi ve optimizasyona bicimsel yaklagim
Formal approach to process synthesis and optimization
. . Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
4 Termodinamik yaklagim - Pinch analizi
Thermodynamic approach - Pinch analysis
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Isi ve glic entegrasyonu ile enerji minimizasyonu

Energy minimization with heat and power integration
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Enerji minimizasyonunda darbogaz giderme
Retrofitting in energy minimization
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Yariyll ici sinavi
Midterm Exam
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Kutle entegrasyonu ile hidrojen/oksijen/karbon minimizasyonu
Hydrogen/oxygen/carbon minimization with mass integration
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Kutle entegrasyonu ile su minimizasyonu
Water minimization with mass integration
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Hibrit optimizasyon metodolojisi (ekzerji ve maliyet entegrasyonu)
Hybrid optimization methodology (Exergy and cost integration)
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Postoptimal ¢ézimleme: siregte esneklik

Postoptimal analysis: flexibility in the process
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Optimizasyonda matematiksel yaklasim
Mathematical approach to optimization
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Yenilenebilir enerji tesisleri uygulamalar
Renewable energy facilities applications
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Yenilenebilir enerji tesisleri uygulamalar
Renewable energy facilities applications
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Yariyil Sonu Sinavi
Final Exam
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Butlinleme Sinavi

Make-Up Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities ] Percentage of
Number - A
Contribution (%)
Toplam / Total: 0 0
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 0
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Toplam / Total: 0 0
Basari Notuna Katki Ylizdesi / Contribution to Success Grade(%): 0
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 0

Degerlendirme Tipi / Evaluation Type:

6/8




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 13 2.00 26.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Ev Odevi / Homework 4 7.00 28.00
Final Sinavi / Final Examination 1 4.00 4.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 6 8.00 48.00
Makale Kritik Etme / Criticising Paper 13 3.00 39.00
Tartisma / Discussion 7 2.00 14.00
Toplam / Total: 65 39.00 241.00

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 30.00 (Saat/AKTS) = 241.00/30.00 = 8.03 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 241.00 / 30.00 = 8.03 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Learning Outcomes 1111112 (113|114 (115|116 | 1.1.7

1.Sureg entegrasyonunun
Odnemini kavrayabilir. / Being
able to comprehend the 4 5 5
importance of process
integration.

2.Yenilenebilir ener;ji
sistemlerinde sire¢
entegrasyonu yapabilir. / Being 5 3
able to form process
integration in renewable energy
systems.

3.Pinch analiz ve hibrit
yaklasim hakkinda bilgi sahibi
olur. / Being able to gain 5 5
knowledge about pinch
analysis and hybrid approach.

4.Maksimum eneriji geri
kazanim agini olusturabilir. /
Being able to form the 3 5
maximum energy recovery
network.

5.Alternatif slire¢ ¢dztmlerinin
sec¢iminde sure¢ sentezi ve
elestirel diigtinme yapabilir. /
Being able to make process 3 4
synthesis and critical thinking
in the selection of alternative
process solutions.

6.Yenilenebilir ener;ji
kaynaklarinin kullanim yerlerini
belirleyebilir / Being able to 5 5 5
determine the usage areas of
renewable energy sources

Katki Dlzeyi / Contribution Level : 1-Cok Diisuk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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