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[87] M. Barbarić, I. Batistić, and Z. Guzović, “Numerical study of the flow field around
hydrokinetic turbines with winglets on the blades,” Renewable Energy, vol. 192,
pp. 692–704, 2022.

77

Peningkatan Produksi Energi Pembangkit Listrik Tenaga Hidrokinetik berbasis Kontinuitas Fluida
melalui Optimasi Rasio Penyempitan
Arkan Pradipta, Dzuhri Radityo Utomo, S.T, M.E., Ph.D.; Husni Rois Ali, S.T., M.Eng., Ph.D., DIC., SMIEEE.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



[88] Z. U. Khan, Z. Ali, and E. Uddin, “Performance enhancement of vertical axis
hydrokinetic turbine using novel blade profile,” Renewable Energy, vol. 188, pp.
801–818, 2022.

[89] T. S. Rengma and P. M. V. Subbarao, “Optimization of semicircular blade profile of
savonius hydrokinetic turbine using artificial neural network,” Renewable Energy,
vol. 200, pp. 658–673, 2022.

[90] S. C. M., V. Hindasageri, and V. Madav, “Numerical investigation of conventional
and tapered savonius hydrokinetic turbines for low-velocity hydropower applica-
tion in an irrigation channel,” Sustainable Energy Technologies and Assessments,
vol. 43, p. 100871, 2021.

[91] S. C. M. and V. Madav, “Numerical and experimental investigation of modified
v-shaped turbine blades for hydrokinetic energy generation,” Renewable Energy,
vol. 177, pp. 1170–1197, 2021.

[92] N. Guillaud, G. Balarac, E. Goncalvès, and J. Zanette, “Large eddy simulations on
vertical axis hydrokinetic turbines – power coefficient analysis for various solidi-
ties,” Renewable Energy, vol. 147, pp. 473–486, 2020.

[93] M. Mosbahi, A. Ayadi, Y. Chouaibi, Z. Driss, and T. Tucciarelli, “Experimental
and numerical investigation of the leading edge sweep angle effect on the perfor-
mance of a delta blades hydrokinetic turbine,” Renewable Energy, vol. 162, pp.
1087–1103, 2020.

[94] S. T. G., S. C. M., V. Gumptapure, and V. Madav, “Numerical studies on the perfor-
mance of savonius hydrokinetic turbines with varying blade configurations for
hydropower utilization,” Energy Conversion and Management, vol. 312, p. 118535,
2024.

[95] K. B. Reddy and A. C. Bhosale, “Effect of number of blades on performance and
wake recovery for a vertical axis helical hydrokinetic turbine,” Energy, vol. 299, p.
131520, 2024.

[96] M. M. Kamal and R. P. Saini, “Performance investigations of hybrid hydrokinetic
turbine rotor with different system and operating parameters,” Energy, vol. 267, p.
126541, 2023.

[97] K. C. Sarma, A. Biswas, and R. D. Misra, “Experimental investigation of a
two-bladed double stage savonius-akin hydrokinetic turbine at low flow velocity
conditions,” Renewable Energy, vol. 187, pp. 958–973, 2022.

[98] T. S. Rengma and P. M. V. Subbarao, “Studies on role of twist angle on performance
of savonius hydrokinetic turbine variants,” Renewable Energy, vol. 241, p. 122303,
2025.

[99] K. B. Reddy and A. C. Bhosale, “Numerical analysis on hydrodynamic perfor-
mance and wake recovery of helical-bladed hydrokinetic turbine: Impact of section
inclination angle,” Sustainable Energy Technologies and Assessments, vol. 68, p.
103884, 2024.

78

Peningkatan Produksi Energi Pembangkit Listrik Tenaga Hidrokinetik berbasis Kontinuitas Fluida
melalui Optimasi Rasio Penyempitan
Arkan Pradipta, Dzuhri Radityo Utomo, S.T, M.E., Ph.D.; Husni Rois Ali, S.T., M.Eng., Ph.D., DIC., SMIEEE.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



[100] R. Kumar and S. Sarkar, “Effect of design parameters on the performance of helical
darrieus hydrokinetic turbines,” Renewable and Sustainable Energy Reviews, vol.
162, p. 112431, 2022.

[101] M. Rico-Secades, A. J. Calleja-Rodríguez, A. Fernández-Jiménez,
E. Álvarez-Álvarez, F. S. Macedo-García, and J. Arau-Roffiel, “Design of a
new hydrokinetic turbine simulation model based on the extended power coeffici-
ent concept,” International Journal of Electrical Power and Energy Systems, vol.
165, p. 110515, 2025.

[102] M. M. Khojasteh, S. Bahreinia, and A. Riasi, “Predictive modeling for savonius
hydrokinetic turbine performance: a machine learning investigation,” Energy, vol.
340, p. 139109, 2025.

[103] S. Mohammadi, M. Hassanalian, H. Arionfard, and S. Bakhtiyarov, “Optimal
design of hydrokinetic turbine for low-speed water flow in golden gate strait,”
Renewable Energy, vol. 150, pp. 147–155, 2020.

[104] L. C. Labigalini, R. de Vasconcelos Salvo, R. S. de Lima, R. C. da Silva, and
I. de Marchi Neto, “Hydrokinetic turbine design through performance prediction
and hybrid metaheuristic multi-objective optimization,” Energy Conversion and
Management, vol. 238, p. 114169, 2021.

[105] A. Santoso, Dasar Mesin Kalor dan Fluida. Magelang: Pustaka Rumah C1nta,
2023.

[106] H. D. Young and R. A. Freedman, Sears and Zemansky’s University Physics with
Modern Physics, 10th ed. San Francisco: Pearson Education, 2000.

[107] D. Borkowski and T. Wegiel, “Universal modular permanent magnet synchronous
generator for small low-head hydropower plants,” IEEE Transactions on Energy
Conversion, vol. 38, no. 4, pp. 2884–2894, Dec. 2023.

[108] S. K. Afridi et al., “Prototype development of an automatic and floating structured
hydropower plant,” IEEE Access, vol. 11, pp. 109 189–109 201, 2023.

[109] E. Hau, Wind Turbines: Fundamentals, Technologies, Application, Economic,
2nd ed. New York: Springer, 1965.

79

Peningkatan Produksi Energi Pembangkit Listrik Tenaga Hidrokinetik berbasis Kontinuitas Fluida
melalui Optimasi Rasio Penyempitan
Arkan Pradipta, Dzuhri Radityo Utomo, S.T, M.E., Ph.D.; Husni Rois Ali, S.T., M.Eng., Ph.D., DIC., SMIEEE.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/


	HALAMAN JUDUL
	HALAMAN PENGESAHAN TIM PEMBIMBING
	HALAMAN PENGESAHAN TIM PENGUJI
	PERNYATAAN BEBAS PLAGIASI
	PRAKATA
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR ARTI LAMBANG DAN SINGKATAN
	ABSTRAK
	ABSTRACT
	PENDAHULUAN
	Latar Belakang
	Rumusan Masalah
	Batasan Penelitian
	Tujuan Penelitian
	Keaslian dan Kontribusi Penelitian
	Manfaat Penelitian
	Sistematika Penulisan

	TINJAUAN PUSTAKA DAN LANDASAN TEORI
	Tinjauan Pustaka
	Pemilihan Lokasi Turbin pada PLTA Hidrokinetik
	Geometri Saluran dalam Optimasi PLTA Hidrokinetik
	Turbin Ducted dan Diffuser pada PLTA Hidrokinetik
	Skema Multiple Turbine pada PLTA Hidrokinetik
	Turbulensi pada PLTA Hidrokinetik dengan Kecepatan Rendah
	Osilasi pada PLTA Hidrokinetik dengan Kecepatan Rendah
	Komparasi Performa Turbin pada PLTA Hidrokinetik
	Algoritma Machine Learning dalam PLTA Hidrokinetik

	Landasan Teori
	Hukum Kontinuitas Fluida Dinamis Aliran Air
	PLTA Hidrokinetik dengan Energi Kinetik Aliran
	Persamaan Regresi Polinomial Orde Tinggi
	Metode Particle Swarm Optimization

	Pertanyaan Penelitian
	Hipotesis

	METODE PENELITIAN
	Alat dan Bahan Penelitian
	Perangat Lunak ANSYS Fluent
	Perangkat Lunak Python Interpreter 3.13
	Perangkat Keras Penelitian
	Model dan Boundary Condition
	Data Penelitian Terdahulu

	Metode Penelitian
	Alur Proses Penelitian
	Sistem Penelitian Single Turbine
	Sistem Penelitian Multiple Turbine

	Simulasi Sistem Hidrokinetik
	Desain Geometri Aliran 3 Dimensi
	Parameter-Parameter Simulasi

	Pemodelan Persamaan Matematis
	Proses Sampling Data Penelitian
	Pemodelan Numerik Persamaan Regresi Polinomial
	Proses Komputasi Numerik Particle Swarm Optimization

	Metode Analisis Data Hasil Penelitian
	Metode Matematis Pembuktian Hipotesis
	Metode Perbandingan Pembuktian Hipotesis
	Studi Komparasi Metode dan Hasil Penelitian


	HASIL PENELITIAN DAN PEMBAHASAN
	Skenario Simulasi Kondisi Aliran Normal
	Skenario Simulasi Kondisi Potensial Peningkatan
	Skenario Simulasi Kondisi Turning Point
	Pengolahan Data Hasil Penelitian
	Simplifikasi Variabel Optimasi
	Validasi Data Hasil Simulasi
	Regresi Polinomial Hasil Tabulasi Kecepatan Aliran
	Hasil Komputasi Particle Swarm Optimization
	Konversi, Regresi, dan Optimasi Nilai Daya
	Regresi Polinomial Perolehan Nilai Daya
	Analisis Potensi Penerapan Multiple Turbine
	Analisis dan Komparasi Hasil Model Penelitian


	KESIMPULAN DAN SARAN
	Kesimpulan
	Saran

	DAFTAR PUSTAKA
	LAMPIRAN
	Lampiran 1: Nilai Kecepatan Setiap Plane Rasio 5:5
	Lampiran 2: Nilai Kecepatan Setiap Plane Rasio 5:4
	Lampiran 3: Nilai Kecepatan Setiap Plane Rasio 5:3
	Lampiran 4: Nilai Kecepatan Setiap Plane Rasio 2:1
	Lampiran 5: Nilai Kecepatan Setiap Plane Rasio 5:2
	Lampiran 6: Nilai Kecepatan Setiap Plane Rasio 5:1
	Lampiran 7: Baris Program Optimasi Kecepatan
	Lampiran 8: Baris Program Optimasi Daya

