OzZET

NACA0015 MODEL UGAK KANADI ETRAFINDAKI AKISIN PLAZMA AKTUATOR ILE AKTiF
KONTROLUNDE SINYAL MODULASYONUNUN DENEYSEL iINCELENMESI

GULER, Adem Arif Nigde Universitesi Fen Bilimleri Enstitiisii Makine Mdhendisli§i Anabilim Dali Danisman : Dog.
Dr. Yahya Erkan AKANSU

Bu tez galismasinda, aktif akis kontrol yontemlerinden biri olan DBD plazma aktiatér NACA0015 model ugak
kanadi profiline uygulanarak plazma aktlator strim sinyalinin farkli formlarinin akis kontrolli Uzerine etkisi
incelenmistir. Deneyler, Reynolds sayisinin  10000-80000 araliginda gergeklestirilmis olup sinyal
modulasyonunun etkisi Reynolds sayisinin 36000 degerinde 6lgllmustir. Test modeline etki eden kaldirma
kuvveti yik hicresi ile farkli hicum agilarinda dlgtilerek kaldirma kuvvet katsayilari hesaplanmistir. Duman-tel
yontemi ile akis gorintilemesi yapilarak model etrafindaki akis yapisi Gzerine plazma aktlatorin etkileri ortaya
konulmustur. Plazma aktlatériin performansini etkileyen elektriksel parametreler olan ylksek voltaj ve RF
frekansinin yani sira, artan veya azalan genlik modiilasyonuna ait uyarim frekansi, ylzde aktiflik sitresi, ylizde
aktiflik stresinin sinyal periyodu lGzerindeki konumu gibi parametrelerin etkileri arastiriimistir. Uygulanan dlgim
araliklarinda sinyal yapilarina gére kaldirma kuvvetinde elde edilen iyilestirmelerin seviyeleri belirlenmistir.
Sinyal modilasyonu daha az enerji harcamasini sadlayarak ayni aktif akis kontrolinln yapilmasinin mumkin
olabilecedini ortaya koymustur.
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In this thesis DBD plasma actuator which is one of the active flow control method, was applied on NACA0015
airfoil. This plasma actuator was investigated on flow control by using different forms of release signals.
Experiments were carried out at Reynolds Numbers between 10000 and 80000 and effect of signal modulation
at 36000 Reynolds Numbers was particularly measured. Lift force acted on test model was measured with load
cell for different angle of attack. Depending on this measurement, drag coefficient was calculated. In this
experiment to show effect of plasma actuator, smoke-wire method was used. Parameters which affect the
performance of plasma actuator were high voltage, RF frequency, increasing and decreasing amplitude
modulation, duty cycle, percent and position of active time on the excitation signal period. At applied
measurement ranges according to signal modulation, the levels of improvement obtained from lift force were
defined. Signal modulation showed that it was possible to achieve the same performance for flow control by
using the less energy.



