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ABSTRAK 

 

Kebutuhan energi listrik yang terus meningkat serta tingginya emisi karbon akibat 

penggunaan bahan bakar fosil mendorong pengembangan energi terbarukan, salah satunya 

energi angin. Turbin angin Savonius dipilih karena mampu bekerja pada kecepatan angin 

rendah yang sesuai dengan kondisi angin di Indonesia, namun masih memiliki kelemahan 

berupa nilai coefficient of power (CoP) yang relatif rendah. Penelitian ini bertujuan untuk 

menganalisis pengaruh variasi rasio tapered blade dan tip speed ratio (TSR) terhadap kinerja 

turbin angin Savonius menggunakan metode Computational Fluid Dynamics (CFD). 

Simulasi dilakukan secara tiga dimensi (3D) menggunakan ANSYS Fluent 2021 R2 dengan 

model turbulensi realizable k-ε dan metode sliding mesh. Variasi rasio taper yang digunakan 

yaitu 0,7; 0,6; dan 0,5 dengan variasi TSR sebesar 0,2 hingga 1,2. Parameter yang dianalisis 

meliputi coefficient of power (CoP), coefficient of moment (CoM), dan coefficient of static 

torque (CTs). Hasil penelitian menunjukkan bahwa variasi rasio taper berpengaruh terhadap 

performa turbin Savonius. Variasi taper 0,7 menghasilkan performa terbaik dengan nilai 

CoP maksimum sebesar 0,478 pada TSR 1,0, sedangkan taper 0,5 menghasilkan performa 

terendah dengan nilai CoP maksimum sebesar 0,314 pada TSR 0,6. Hasil analisis kontur 

aliran menunjukkan bahwa geometri tapered blade mampu mengurangi flow separation dan 

meningkatkan gaya drag pada advancing blade sehingga meningkatkan efisiensi turbin pada 

kondisi angin rendah. 

Kata kunci: Turbin Savonius, tapered blade, tip speed ratio, CFD, coefficient of power. 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

vii 
 

ABSTRACT 

 

The increasing demand for electrical energy and the high carbon emissions caused by 

fossil fuel consumption have encouraged the development of renewable energy, particularly 

wind energy. The Savonius wind turbine was selected because it can operate effectively at 

low wind speeds commonly found in Indonesia; however, it still has the drawback of a 

relatively low coefficient of power (CoP). This study aims to analyze the effect of tapered 

blade ratio and tip speed ratio (TSR) variations on the performance of a Savonius wind 

turbine using the Computational Fluid Dynamics (CFD) method. Three-dimensional (3D) 

simulations were conducted using ANSYS Fluent 2021 R2 with the realizable k-ε turbulence 

model and sliding mesh method. The taper ratios investigated were 0.7, 0.6, and 0.5, with 

TSR variations ranging from 0.2 to 1.2. The analyzed parameters included coefficient of 

power (CoP), coefficient of moment (CoM), and coefficient of static torque (CTs). The results 

showed that the taper ratio significantly affected the turbine performance. The 0.7 taper 

ratio produced the best performance with a maximum CoP value of 0.478 at TSR 1.0, while 

the 0.5 taper ratio resulted in the lowest performance with a maximum CoP value of 0.314 

at TSR 0.6. Flow contour analysis indicated that the tapered blade geometry reduced flow 

separation and increased the drag force on the advancing blade, thereby improving turbine 

efficiency under low wind speed conditions. 

Keywords: Savonius turbine, tapered blade, tip speed ratio, CFD, coefficient of power. 
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