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The Effect of Longitudinal Mass Distribution of
Blades on Energy Efficiency in Wind Turbines

Abstract: The purpose of this thesis is to examine the effect of mass

distribution on wind turbine energy, which may occur for any reason along the
length of the wind turbine blade, through experimental studies. In this regard, first
of all, a wind turbine blade without any extra mass along the blade length was
randomly selected, and it was determined to be used as a reference sample in the
comparisons of this study. Additionally, the other four different sample types with
extra mass along the blade length were also produced to be used in comparisons.
All these sample types were produced three times to be used for the experimental
studies. Each of these sample types was produced in three times to be used for
the experimental studies. After the production of these samples, they were
subjected to wind tunnel tests at the Department of Energy Systems Engineering
at Erciyes University. According to the experimental results, it was revealed that
the inertia of the blades in rotation is related to the number of turns of the blades
under wind. In other words, the results of these tests show that the inertia in
rotation is directly related to the mass distribution along the length of the blades.
Therefore, lighter blades can accelerate faster against the wind force, and the
maximum number of turns they can reach is higher. As a result, the industry must
keep the rotational inertia of the produced blades lower in order to produce blades

for wind turbines that rotate at higher speeds and maximize energy efficiency.
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(")ZCt: Bu tez galismasmin amaci, riizgar tiirbin kanadinda kanat uzunlugu
boyunca her hangi bir sebeple olusabilecek kiitle dagiliminin riizgar tiirbin
enerjisine etkisi deneysel ¢alismalar ile irdelenecektir. Bu dogrultuda, 6ncelikle
kanat uzunlugu boyunca herhangi bir ekstra kiitleye sahip olmayan bir riizgar
tiirbini kanadi rastgele seg¢ilmis ve bu calismanin karsilastirmalarinda referans
ornek olarak kullanilmasina karar verilmistir. Ayrica, karsilastirmalarda
kullanilmak iizere bigak uzunlugu boyunca ekstra kiitleye sahip diger dort farkli
numune tipi de iretilmistir. Bu numune tiirlerinin her birinden de deneysel
calismalarda kullamlmak iizere iiger adet iiretilmistir. Uretilen bu numuneler
Erciyes Universitesi Enerji Sistemeler Miihendisligi Béliimii biinyesinde
bulunan riizgar tiinelinde tiinel testlerine tabi tutulmuslardir. Yapilan deney
sonuglarma gore, kanatlarin donmedeki eylemsizlikleri riizgar karsisinda
atacaklar1 tur sayist ile iliskili oldugu ortaya ¢ikarilmistir. Bu testlerin sonucunda
donmedeki eylemsizliginin de kanat yapisinin boyu dogrultusundaki kiitle
dagilimi ile dogrudan iligkili oldugunu gostermektedir. Daha hafif kanatlarin
riizgar kuvveti karsisinda daha hizlanabildigi ve ulasabilecegi maksimum tur
sayisinin da daha yiiksek olacagidir. Bu kapsamda, endiistri tarafindan iiretilecek
rlizgar tiirbinleri kanatlarmim daha yiiksek turlarda donebilmesi ve enerji
verimliliginin de makimize edilmesi amaciyla, liretilen kanatlarin donmedeki
eylemsizliginin diigiik tutulmasi gerekmektedir.
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