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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Wind Turbine Aerodynamics / Wind Turbine Aerodynamics

Ders Kodu / Course Code

9105035072012

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 7.00
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

None

Amaci / Purpose

Bu dersin amaci 6grencilere; riizgar tiirbini aerodinamigine ait temel ilkeleri tanitmak ve
kavramalarini saglamaktir.

The aim of this course is teaching the fundamentals wind turbine aerodynamics.

igerigi / Content

Akiskanlar Mekanigi Genel Tekrari, Ruizgar Tirbini Aerodinamigi Temel Kavramlari,
Aktliator Disk Yaklaslml_,_ Kanat Elemani Momentum Teorisi, Rizgar Turbini Kanat
Optimizasyonu, Turbin Uzerindeki Akisin Simdlasyonlari.

A Review of Fluid Mechanics, Basic Concepts of Wind Turbine Aerodynamics,
Actuator Disc Approach, Blade Element Momentum Theory, Wind Turbine Blade
Optimization, Flow Simulations Past Turbine Blades.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

Hansen, M.O.L., (2008), “Aerodynamics of Wind Turbines”, Earthscan, London, UK.
Hau, E., (2006), “Wind Turbines”, Springer-Verlag Berlin Heidelberg, Germany.
Dixon, S.L. and Hall, C.A., (2010), “Fluid Mechanics and Thermodynamics of
Turbomachinery”, Butterworth-Heinemann, Burlington, USA.

Burton, T., Sharpe, D., Jenkins, N. and Bossanyi, E., (2001), “Wind Energy
Handbook”,John Wiley and Sons, West Sussex, England.

Senturk, U., (2007), “Bir Riizgar Tirbininin Performansinin Analitik ve Nimerik Olarak
incelenmesi”, Yiiksek Lisans Tezi, Ege Universitesi Fen Bilimleri Enstitiisii, Makine
Mihendisligi Anabilim

Hansen, M.O.L., (2008), “Aerodynamics of Wind Turbines”, Earthscan, London, UK.
Hau, E., (2006), “Wind Turbines”, Springer-Verlag Berlin Heidelberg, Germany.
Dixon, S.L. and Hall, C.A., (2010), “Fluid Mechanics and Thermodynamics of
Turbomachinery”, Butterworth-Heinemann, Burlington, USA.

Burton, T., Sharpe, D., Jenkins, N. and Bossanyi, E., (2001), “Wind Energy
Handbook”,John Wiley and Sons, West Sussex, England.

Senturk, U., (2007), “Analytical and Numerical Investigation of the Performance of a
Wind Turbine”, MSc Thesis (in Turkish), Ege University Graduate School of Natural
and Applied Sciences, |zmir.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog. Dr. Numan Sabit CETIN, Dog. Dr. Utku SENTURK




OGRENME GIKTILARI / LEARNING OUTCOMES

Riizgar turrbini kanadi Gzerindeki akigi kavrayabilme, Acknowledgement of the flow past turbine blades,

Kanat uzerindeki akisin Akttator Disk Yaklasimi ile incelenmesini kavrayabilme Acknowledgement to investigate the flow using Actuator Disc Approach,

Kanat Uizerindeki akisin Kanat Elemani Momentum Teorisi ile incelenmesini kavrayabilme Acknowledgement to investigate the flow using Blade Element Momentum Theory
Ruzgar turbini kanat optimizasyonunu yapabilme Conducting wind turbine blade optimization study,

Kanat lzerindeki viskoz akisi nimerik simiilasyonlar ile degerlendirebilme Evaluating the viscous flow past turbine blades using numerical simulations

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 Dersin tanitimi: Kapsami, énemi ve kurallar
Definition of the course: Scope, reason, importance, rule and
requirement
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Akiskanlar Mekanigi Genel Tekrari: Diferansiyel Akis Analizi,
Dénlimsiz Akig, Cevri.
A Review of Fluid Mechanics: Differential Analysis of Fluid Flow,
Irrotational Flow, Circulation.
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Akiskanlar Mekanigi Genel Tekrari: Bernoulli Denklemi, Dalmig
Cisimler Etrafinda Akis, Turbomakinalar.
A Review of Fluid Mechanics: The Bernoulli Equation, Flow Past
Immersed Bodies, Turbomachinery.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Gug Faktord, Devirlilik Sayisi Tanimlari, Betz Limiti, Kayiplar
Power Factor, Tip Speed Ratio, Betz Limit, Losses
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Gug Faktord, Devirlilik Sayisi Tanimlari, Betz Limiti, Kayiplar

Power Factor, Tip Speed Ratio, Betz Limit, Losses
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Aktliator Disk Yaklagimi
Actuator Disc Approach
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Aktlatér Disk Yaklagimi
Actuator Disc Approach
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Kanat Elemani Momentum Teorisi
Blade Element Momentum Theory
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Kanat Elemani Momentum Teorisi
Blade Element Momentum Theory
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Ara sinav
Midterm exami
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Optimum Rizgar Tirbin Kanadi Tasarimi (Dénem Projesi)

Design of an Optimum Wind Turbine Blade (Term Project)
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Optimum Ruzgar Tirbin Kanadi Tasarimi ((Donem Projesi)
Design of an Optimum Wind Turbine Blade (Term Project)
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Hesaplamali Akiskanlar Dinamigi: Riizgar Tirbini Kanadi Uzerindeki
Akisin Ug Boyutlu Simiilasyonu
Computational Fluid Dynamics: Simulation of the 3D Flow Past Wind
Turbine Blade
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Final examinationHesaplamali Akigkanlar Dinamigi: Riizgar Turbini
Kanadi Uzerindeki Akisin U¢ Boyutlu Simulasyonu
Computational Fluid Dynamics: Simulation of the 3D Flow Past Wind
Turbine Blade
. . Ogretim Yontem ve .. .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
15 Hesaplamali Akiskanlar Dinamigi: Rlizgar Turbini Kanadi Uzerindeki
Akisin Ug Boyutlu Simiilasyonu
Computational Fluid Dynamics: Simulation of the 3D Flow Past Wind
Turbine Blade
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 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(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

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
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Gozlem / Observation 14 1.00 14.00
Bireysel Calisma / Self Study 14 1.00 14.00
Ara Sinav / Midterm Examination 1 1.00 1.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Ev Odevi / Homework 14 1.00 14.00
Problem Gézumu / Problem Solving 14 2.00 28.00
Soru-Yanit / Question-Answer 14 1.00 14.00
Tartisma / Discussion 14 1.00 14.00
Beyin Firtinasi / Brain Storming 14 1.00 14.00
Final Sinavi / Final Examination 1 1.00 1.00
Makale Yazma / Writing Paper 1 3.00 3.00
Makale Kritik Etme / Criticising Paper 28 2.00 56.00
Toplam / Total: 143 17.00 201.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 201.00/30.00 = 6.70 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 201.00 / 30.00 = 6.70 ~

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.Rizgar turbini kanadi
lizerindeki akigi kavrayabilme, /

Acknowledgement of the flow 3 5 4 3

past turbine blades,

2.Kanat tizerindeki akigin

Aktuator Disk Yaklagimi ile

incelenmesini kavrayabilme / 3 4 5 4 5

Acknowledgement to
investigate the flow using
Actuator Disc Approach,

3.Kanat lizerindeki akisin
Kanat Elemani Momentum
Teorisi ile incelenmesini
kavrayabilme /

Acknowledgement to 5 4 4 5 4
investigate the flow using
Blade Element Momentum
Theory

4. Riizgar tirbini kanat
optimizasyonunu yapabilme /

Conducting wind turbine blade 5 5 4 5 4
optimization study,

5.Kanat tizerindeki viskoz akisl

nimerik similasyonlar ile

degerlendirebilme / Evaluating 5 5 4 4

the viscous flow past turbine
blades using numerical
simulations

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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