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08.05.2019 Dr. Ziya Haktan Karadeniz



Uygun Saha!

08.05.2019 Dr. Ziya Haktan Karadeniz



Uygun Saha!

08.05.2019 Dr. Ziya Haktan Karadeniz



YERT — DERT ?

Kucuk ol¢ekli ruzgar turbinleri kurulu gi¢ tahmini
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DERT Santralleri
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DERT cifti ya da Esli Calisan DERTler

R. N. Thomas, "Coupled vortex vertical axis wind turbine". US Patent Patent 6,784,566, 2004.
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DERT cifti ya da Esli Calisan DERTler

https://windharvest.com/vawts-with-hawts/
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Toplam Verim - Saha Verimi

R. W. Whittlesey, S. Liska and
J. O. Dabiri, "Fish schooling as

a basis for vertical axis wind

turbine farm design,"
Bioinspiration & Biomimetics,

vol. 5, pp. 1-6, 2010.
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Toplam Verim - Saha Verimi

J. O. Dabiri, "2011-Potential order-of-magnitude enhancement of wind farm power density
via counter-rotating vertical-axis wind turbine arrays," Journal of Renewable and Sustainable
Energy, no. 43104, pp. 1-12, 2011.

1.2-m turbin capi,
30% kapsite faktoru
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Esli Calisan DERTler

M. Kinzel, Q. Mulligan and J. O. Dabiri, "Energy exchange in an array of vertical-axis wind
turbines," Journal of Turbulence, vol. 13, no. 38, pp. 1-13, 2012.

Rlzgar hizinin serbest riizgar
hizinin %95’i seviyesine
ulasabilmesi icin gereken
mesafenin 6 turbin ¢capi oldugu
belirtilmistir. Bu deger modern
YERT ler icin gereken mesafenin
yarisi kadardir. Ancak, yapilan
noktasal ve es zamanli olmayan
Olgimler, ayrintili analizler
yapilabilmesi icin gerekli
cOzunurlikte ve yeterlikte
degildir. Sunulan ¢alismanin,
tlrbinler arasi mesafe ile kanat
ucu hizi orani, rotor katihgi
(solidity), moment katsayisi vb.
ozellikler agisindan incelenmesi
gerektigi vurgulanmistir.

6,1 m yuksekliginde 1,2 m
capindaki rotorlar (kuleler ile
birlikte toplam ylikseklik 9,1 m
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Saha Verimi

J. O. Dabiri, J. R. Greer, J. R. Koseff, P. Moin and J. Peng, "A new approach to wind energy:
Opportunities and challenges," in Physics of Sustainable Energy Il (PSE Ill), Berkeley, 2014,

Esler halinde galisan ve grup olarak yerlestirilmis Darrieus tipi rtizgar tlrbinleri Gzerinde yapilan ¢alismalar
bu degerin 2 — 4 kata kadar azaltilabilecegini, 10 m/s riizgar hizi icin taban alani basina gii¢c yogunlugunun
20 W/m? degerine kadar ylkseltilebilecegini gbstermektedir
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Saha Verimi
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J. O. Dabiri, J. R. Greer, J. R. Koseff, P. Moin and J. Peng, "A new
approach to wind energy: Opportunities and challenges," in
Physics of Sustainable Energy IIl (PSE 1l1), Berkeley, 2014.

08.05.2019 Dr. Ziya Haktan Karadeniz



Ar-Ge sureci

4 N\

Karadeniz Z.H., Disey eksenli rtizgar
turbini arastirmalarinda son gelismeler,
8. Yenilenebilir Enerji Kaynaklari
Sempozyumu, Adana, 2015
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Ar-Ge Sireci — Temel tasarim
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Ar-Ge Sureci — Bilgisayar benzetimleri
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Esli Calisan DERTler — Bilgisayar benzetimleri

Ahmadi-Baloutaki, M., Carriveau, R., Ting, D. S-K. 2016. “A wind tunnel study on the aerodynamic
interaction of vertical axis wind turbines in array configurations”. Renewable Energy 96, 904-913.
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Fig. 1. A schematic of a SB-VAWT.
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Parameter

Current SB-VAWT

N
C(m)
H (m)
D (m)
HID
AR

a

5
0.045
03
03

1

6.6
15




Esli Calisan DERTler— Bilgisayar benzetimleri

Zanforlin, S., Nishino, T. 2016. “Fluid dynamic mechanisms of enhanced power generation by
closely spaced vertical axis wind turbines”, Renewable Energy, 99, 1213-1216.
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Ar-Ge Sureci — Laboratuvar calismalari

Lam, H.F,, Peng, HY. 2017. “Measurements of the wake characteristics of co- and counter-rotating
twin H-rotor vertical axis wind turbines.” Energy 131, 13-26
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Ar-Ge Sureci — Laboratuvar calismalari
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Ar-Ge Sureci — Laboratuvar calismalari
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Ar-Ge Sureci — Saha calismalar

Li, Q., et. al, Study on power performance for
straight-bladed vertical axis wind turbine by field
and wind tunnel test. Renewable Energy, 2016.

Araya, D. B., & Dabiri, J. O., Vertical axis wind
turbine in a falling soap film.Physics of Fluids, 2015.
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Conclusion — What is next? — On-site
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Ar-Ge Sureci — Saha calismalari

4 Kokey I., Karadeniz Z.H., Acarer S.,\
Turgut A., Energy Interaction of
Vertical Axis Wind Turbines Working
In Pairs: A Case Study And An
Application of IEC61400-12-1:2017,
WindEurope 2018 Conference at
the Global Wind Summit, 2018
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Saha Yerlesimi icin Yontem Onerileri
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Saha Yerlesimi icin Yontem Onerileri

Esli calisan DERT cifti dizilimlerinin YEU’lerinin, ayrik calisan iki DERT’in toplam YEU’ne gore performans artisi

m YEU (kWh) Performans Artisi

Ayrik Calisan 2990 -
30°-90° 3059 %2,25
150°-210° 3349 %10,73
260°-320° 3374 %11,37
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