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RINGKASAN 

Hadad Rafana Mugandy, Program Studi S-1 Teknik Mesin, Fakultas Teknik, 

Universitas Lambung Mangkurat, Juli 2026. Pengaruh Jumlah Blade, Pitch Screw, dan 

Kecepatan Putar Runner terhadap Performa Turbin Archimedes Screw Berbasis CFD, 

Pembimbing: Ir. Muhammad Nizar Ramadhan, S.T., M.T. 

Penelitian ini bertujuan menganalisis pengaruh variasi jumlah blade, pitch screw, 

dan kecepatan putar runner terhadap performa turbin Archimedes Screw berbasis 

Computational Fluid Dynamics (CFD) menggunakan ANSYS Fluent. Simulasi dilakukan 

pada beberapa kombinasi parameter geometri dan kondisi operasi untuk mengevaluasi torsi, 

daya keluaran, dan efisiensi turbin. Hasil penelitian menunjukkan bahwa ketiga parameter 

berpengaruh terhadap performa turbin, dengan pitch screw sebagai faktor yang paling 

dominan. Pitch screw yang lebih kecil meningkatkan interaksi aliran dengan runner 

sehingga menghasilkan torsi, daya keluaran, dan efisiensi yang lebih tinggi, sedangkan 

peningkatan kecepatan putar runner meningkatkan daya keluaran dan efisiensi meskipun 

torsi sedikit menurun. Konfigurasi terbaik diperoleh pada turbin dengan 1 blade, pitch screw 

11,7 cm, dan kecepatan putar 301 RPM yang menghasilkan torsi 7,52 Nm, daya keluaran 

236,92 W, dan efisiensi 38,08%. Validasi terhadap penelitian terdahulu menunjukkan selisih 

efisiensi sebesar 4,92–8,08% dengan nilai Mean Absolute Percentage Error (MAPE) 

sebesar 11,44–26,93% sehingga model CFD yang digunakan mampu merepresentasikan 

karakteristik aliran dan performa turbin Archimedes Screw secara memadai. 

 

Kata kunci: ANSYS Fluent, Computational Fluid Dynamics (CFD), Efisiensi turbin, 

Jumlah blade, Kecepatan putar, Pitch screw, Turbin Archimedes Screw. 
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SUMMARY 

Hadad Rafana Mugandy, Bachelor of Mechanical Engineering Program, Faculty of 

Engineering, Lambung Mangkurat University, July 2026. The Effects of Blade Number, 

Screw Pitch, and Runner Rotational Speed on the Performance of an Archimedes Screw 

Turbine Based on Computational Fluid Dynamics (CFD). Supervisor: Ir. Muhammad Nizar 

Ramadhan, S.T., M.T. 

This study aims to investigate the effects of blade number, screw pitch, and runner 

rotational speed on the performance of an Archimedes Screw turbine using Computational 

Fluid Dynamics (CFD) in ANSYS Fluent. Numerical simulations were conducted under 

various geometric configurations and operating conditions to evaluate torque, output 

power, and turbine efficiency. The results indicate that all three parameters influence 

turbine performance with screw pitch having the greatest impact. A smaller screw pitch 

enhances the interaction between the water flow and the runner resulting in higher torque, 

output power, and efficiency. Increasing the runner rotational speed improves output power 

and efficiency despite a slight reduction in torque. The optimum configuration consists of a 

single-blade turbine with an 11.7 cm screw pitch operating at 301 RPM, producing a torque 

of 7.52 Nm, an output power of 236.92 W, and an efficiency of 38.08%. Validation against 

previous studies yielded efficiency differences ranging from 4.92% to 8.08% and Mean 

Absolute Percentage Error (MAPE) values between 11.44% and 26.93%, indicating that the 

developed CFD model adequately represents the flow characteristics and performance of 

an Archimedes Screw turbine. 

 

Keywords: ANSYS Fluent, Archimedes Screw turbine, Blade number, Computational Fluid 

Dynamics (CFD), Rotational speed, Screw pitch, Turbine efficiency. 
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Q Debit aliran fluida m3/s 

A Luas penampang aliran m2 

Pk Nilai persentil  

k Nomor persentil yang diinginkan  

n Banyak data  

XL Nilai data pada posisi bawah  

XU Nilai data pada posisi atas  

d Fraksi interpolasi yang menunjukkan bagian desimal posisi persentil  

n Kecepatan putar runner turbin RPM 

ω Kecepatan sudut runner turbin rad/s 

T Torsi dari runner turbin Nm 

P Daya keluaran turbin watt 

Phyd Daya hidrolis turbin air watt 

ρ Massa jenis air kg/m3 

g Percepatan gravitasi bumi m/s2 

η efisiensi turbin air % 
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