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ABSTRAK

Turbin angin Savonius memiliki keunggulan berupa desain yang sederhana dan mampu
berputar pada kecepatan angin rendah, namun memiliki koefisien daya yang rendah akibat gaya
hambat (drag force) pada sudu yang bergerak melawan arah angin (returning blade). Penelitian
ini bertujuan untuk menganalisis pengaruh penambahan stator vane berprofil airfoil NACA
0020 terhadap kinerja turbin angin Savonius, menentukan jumlah stator optimal, serta
mengevaluasi efektivitasnya dalam mengonversi energi angin menjadi energi listrik. Penelitian
ini merupakan penelitian eksperimental kuantitatif yang dilakukan di dalam wind tunnel.
Variabel bebas dalam penelitian ini adalah kecepatan angin (2,5 m/s; 3,2 m/s; dan 3,7 m/s) dan
jumlah stator vane (tanpa stator, 8, 10, dan 12 buah). Variabel terikat yang diukur adalah
putaran poros (RPM), daya generator (Watt), dan efisiensi (%). Hasil penelitian menunjukkan
bahwa penambahan stator NACA 0020 sangat dipengaruhi oleh kecepatan angin. Pada
kecepatan angin rendah (2,5 m/s), turbin tanpa stator menghasilkan kinerja terbaik karena stator
berperan sebagai penghalang aliran. Namun, pada kecepatan angin 3,2 m/s dan 3,7 m/s, stator
berfungsi sebagai pengarah aliran (efek Venturi) yang meningkatkan kinerja turbin secara
signifikan. Konfigurasi optimal dicapai pada variasi 12 stator vane. Pada kecepatan angin
tertinggi (3,7 m/s), turbin dengan 12 stator menghasilkan putaran 134 RPM, daya 0,0373 Watt,
dan efisiensi 1,6010%. Dibandingkan dengan turbin tanpa stator pada kecepatan yang sama,
penggunaan 12 stator meningkatkan putaran sebesar 28,8%, daya sebesar 38,7%, dan efisiensi
sebesar 38,5%.

Kata Kunci : Turbin Angin Savonius, Stator Vane, NACA 0020, Kinerja



DAFTAR PUSTAKA

Adlie, T. A., & Efendi, Z. (2015). Analisa Biaya Pembuatan Turbin Angin Sumbu Horizontal
Di Wilayah Pesisir Kota Langsa. Jurnal JURUTERA, 02(02), 1-7.

Akkus, M. B., Haksever, Z., & Teksin, S. (2022). Experimental and Numerical Analysis of
Savonius Wind Turbine with End Plate on Various Types. Energy, Environment and
Storage, 2(2), 54—63. https://doi.org/10.52924/TUIX 7477

Akwa, J. V., Vielmo, H. A., & Petry, A. P. (2012). A review on the performance of Savonius
wind turbines. Renewable and Sustainable Energy Reviews, 16(5), 3054-3064.
https://doi.org/10.1016/j.rser.2012.02.056

Anderson, J. D. (2011). Fundamentals Of Aerodinamics.

Aslam Bhutta, M. M., Hayat, N., Farooq, A. U., Ali, Z., Jamil, Sh. R., & Hussain, Z. (2012).
Vertical axis wind turbine — A review of various configurations and design techniques.
Renewable  and  Sustainable  Energy  Reviews, 16(4), 1926-1939.
https://doi.org/10.1016/j.rser.2011.12.004

Battisti, L. (2021). Design Options to Improve the Dynamic Behavior and the Control of Small
H-Darrieus VAWTs. Applied Sciences, 11(19), 9222.
https://doi.org/10.3390/app11199222

Bekkai, R., Laouar, R., & Mdouki, R. (2024). Design optimization of three-dimensional
geometry of a micro horizontal axis wind turbine blade using the response surface
method. Proceedings in Applied Mathematics and Mechanics, 24(1), €202300248.
https://doi.org/10.1002/pamm.202300248

Berhanu, H., Gudeta, D., Haiter Lenin, A., & Karthikeyan, B. (2021). Numerical and
experimental investigation of an exhaust air energy recovery Savonius wind turbine for
power  production.  Materials  Today:  Proceedings, 46, 4142-4152.
https://doi.org/10.1016/j.matpr.2021.02.675

Chang, T.-L., Tsai, S.-F., & Chen, C.-L. (2021). Optimal Design of Novel Blade Profile for
Savonius Wind Turbines. Energies, 14(12), 3484. https://doi.org/10.3390/en14123484

Daut, 1., Irwanto, M., Suwarno, Irwan, Y. M., Gomesh, N., & Ahmad, N. S. (2011). Potential
of wind speed for wind power generation in Perlis, Northern Malaysia. Telkomnika,
9(3), 575-582. https://doi.org/10.12928/telkomnika.v9i3.750

Didane, D. H., Behery, M. R., Al-Ghriybah, M., & Manshoor, B. (2024). Recent Progress in
Design and Performance Analysis of Vertical-Axis Wind Turbines—A Comprehensive
Review. Processes, 12(6), 1094. https://doi.org/10.3390/pr12061094

Fachri, M. R., & Hendrayana, H. (2017). Analisa Potensi Energi Angin dengan Distribusi
Weibull Untuk Pembangkit Listrik Tenaga Bayu (PLTB) Banda Aceh. CIRCUIT: Jurnal
Ilmiah Pendidikan Teknik Elektro, 1(1), 1-8. https://doi.org/10.22373/crc.v1il.1377

Fernaldo Aditya Kurniawan, T. Y. Y. (2021). Studi Eksperimen Kinerja Turbin Angin Savonius
Yang Terintegrasi Dengan Gedung Dengan Posisi Sudu Advancing Dekat Dinding Pada
Jarak G/D = 1,214. Jurnal Teknik ITS, 10(2), 183—190.

Fueglistaler, S., Dessler, A. E., Dunkerton, T. J., Folkins, 1., Fu, Q., & Mote, P. W. (2009).
Tropical tropopause layer. Reviews of Geophysics, 47(1).
https://doi.org/10.1029/2008RG000267

Huang, J., & McElroy, M. B. (2015). A 32-year perspective on the origin of wind energy in a
warming climate. Renewable Energy, 77, 482-492.
https://doi.org/10.1016/j.renene.2014.12.045

Im, H., & Kim, B. (2022). Power Performance Analysis Based on Savonius Wind Turbine
Blade Design and Layout Optimization through Rotor Wake Flow Analysis. Energies,
15(24), 9500. https://doi.org/10.3390/en15249500



Kleidon, A. (2021). Physical limits of wind energy within the atmosphere and its use as
renewable energy: From the theoretical basis to practical implications. Meteorologische
Zeitschrift, 30(3), 203-225. https://doi.org/10.1127/metz/2021/1062

Lathifah, H., . S., & . Y. (2023). Analisis Potensi Pemanfaatan Energi Angin Sebagai Sumber
Energi Listrik Di Indonesia. Jurnal Pendidikan, Sains Dan Teknologi, 2(4), 1005-1009.
https://doi.org/10.47233/jpst.v2i4.1330

Lee, J.-H., Lee, Y.-T., & Lim, H.-C. (2016). Effect of twist angle on the performance of
Savonius wind turbine. Renewable Energy, 89, 231-244.
https://doi.org/10.1016/j.renene.2015.12.012

Mahmoud, N. H., El-Haroun, A. A., Wahba, E., & Nasef, M. H. (2012). An experimental study
on improvement of Savonius rotor performance. Alexandria Engineering Journal,
51(1), 19-25. https://doi.org/10.1016/j.a¢j.2012.07.003

Micha Premkumar, T., Sivamani, S., Kirthees, E., Hariram, V., & Mohan, T. (2018). Data set
on the experimental investigations of a helical Savonius style VAWT with and without
end plates. Data in Brief, 19, 1925-1932. https://doi.org/10.1016/j.dib.2018.06.113

Mohamed, M. H., Janiga, G., Pap, E., & Thévenin, D. (2010). Optimization of Savonius
turbines using an obstacle shielding the returning blade. Renewable Energy, 35(11),
2618-2626. https://doi.org/10.1016/j.renene.2010.04.007

Mu, Z., Tong, G., Xiao, Z., Deng, Q., Feng, F., L1, Y., & Arne, G. (2022). Study on Aerodynamic
Characteristics of a Savonius Wind Turbine with a Modified Blade. Energies, 15(18),
6661. https://doi.org/10.3390/en15186661

Nost, O. A. (2025). Power production and area usage of offshore wind and the relationship with
available energy in the atmosphere. PLOS ONE, 20(5), e0321528.
https://doi.org/10.1371/journal.pone.0321528

Prasetya, H. Y., Wijayanto, D. S., & Saputra, T. W. (2023). Studi eksperimental pengaruh
jumlah sudu dan penggunaan end plate terhadap cut in speed turbin angin savonius
heliks. Nozel Jurnal Pendidikan Teknik Mesin, 4(2), 91.
https://doi.org/10.20961/nozel.v4i2.72230

Sadeghimalekabadi, M. (1 .o .o= ., Davari, A. (2 . &le., & Fadaei, M. ((2024) < 4iass,
Noise reduction in small wind turbines with optimized serrated blades. Physics of
Fluids, 36(5), 057135. https://doi.org/10.1063/5.0202934

Saha, U. K., Thotla, S., & Maity, D. (2008). Optimum design configuration of Savonius rotor
through wind tunnel experiments. Journal of Wind Engineering and Industrial
Aerodynamics, 96(8-9), 1359—-1375. https://doi.org/10.1016/j.jweia.2008.03.005

Sarwanto, A. G., Budiarto, U., & Zakki, A. F. (2016). Analisa efektifitas wind turbine sumbu
horizontal dengan variasi jumlah dan jenis airfoil sebagai sumber energi listrik
tambahan pada fisheries inspection. Jurnal Teknik Perkapalan, 04(04), 837-846.

Seifi Davari, H., Seify Davari, M., Botez, R. M., & Chowdhury, H. (2025). Advancements in
Vertical Axis Wind Turbine Technologies: A Comprehensive Review. Arabian Journal
for Science and Engineering, 50(4), 2169-2216. https://doi.org/10.1007/s13369-024-
09723-x

Ulazia Manterola, A., Saenz Aguirre, J., Ibarra Berastegi, G., Gonzélez Roji, S. J., & Carreno
Madinabeitia, S. (2019). Global estimations of wind energy potential considering
seasonal air density changes. Energy, 187.
https://doi.org/10.1016/j.energy.2019.115938

Wijianti, E. S., Setiawan, Y., & Karim, A. F. (2019). Effect of Blade Profile Models on Savonius
Wind Turbine Performance.

Yan, P, L1, Y., Gao, Q., Lian, S., & Wu, Q. (2023). Design and Analysis of an Adaptive Dual-
Drive Lift-Drag Composite Vertical-Axis Wind Turbine Generator. Energies, 16(22),
7529. https://doi.org/10.3390/en16227529



Zhang, B., Song, B., Mao, Z., Tian, W., L1, B., & Li, B. (2017). A Novel Parametric Modeling
Method and Optimal Design for Savonius Wind Turbines. Energies, 10(3), 301.
https://doi.org/10.3390/en10030301



