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MOTTO 

 

“Allah tidak membebani seseorang itu melainkan sesuai dengan 

kesanggupannya.”  

(Q.S. Surah Al-Baqarah ayat 286) 

 

“Maka sesungguhnya bersama kesulitas itu ada kemudahan. Sesungguhnya 

bersama kesulitan itu ada kemudahan.”  

(Q.S. Surah Al-Insyirah ayat 5-6) 

 

“Pendidikan Memiliki Akar yang Pahit, tapi Buahnya Manis.”  

(Aristoteles) 

 

“Many of life’s failures are people who did not realize how close they were to 

success when they gave up.” 

 (Thomas Edison) 
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STUDI EKSPERIMENTAL PENGARUH END-LENGTH PADA SUDU 
DENGAN PENAMBAHAN DEFLECTOR TERHADAP 

 UNJUK KERJA TURBIN AIR SAVONIUS 
 

Ilham Bagus Pratama 
Program Studi Teknik Mesin Fakultas Teknik 

Universitas Sebelas Maret  
Surakarta, Indonesia 

Email: komputerilham@student.uns.ac.id 
 

ABSTRAK 

Turbin Savonius merupakan salah satu jenis turbin drag yang memiliki desain 

konstruksi yang sederhana dan torsi awal yang baik. Namun turbin ini masih 

memiliki efisiensi yang rendah. Penelitian ini dilakukan untuk mengetahui 

pengaruh dari penambahan end-length pada sudu terhadap performa turbin air 

Savonius. Penelitian menggunakan metode fluida jatuh vertikal dengan 3 kondisi 

debit pada setiap penambahan variasi deflector yang digunakan untuk mengarahkan 

fokus aliran fluida, sehingga dapat meningkatkan momen kerja torsi. Performa 

turbin air Savonius dianalisis melalui Power Output, Power Coefficient, dan Tip 

Speed Ratio. Terdapat 4 variasi turbin Savonius yang diuji secara eksperimental, 

yaitu nilai perbandingan l dan r = 0;0,2; 0,3; serta 0,4. Power Coefficient terbaik 

dihasilkan oleh turbin Savonius dengan variasi 0,3 pada deflector 20o dengan nilai 

0,066 pada TSR 0,725 menggunakan debit 557,27 lpm. Daya listrik maksimal 

dicapai variasi l/r 0,2 pada deflector 20o dengan nilai sebesar 11,51 watt pada debit 

1621,62 lpm. 

 
Kata Kunci: Turbin Savonius, End-length pada Sudu, Cp, TSR 
 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

commit to user 

library.uns.ac.id digilib.uns.ac.id 



vii 
 

EXPERIMENTAL STUDY INFLUENCES END LENGTH OF BLADES 
WITH ADDITIONAL DEFLECTOR ON SAVONIUS WATER  

TURBINE PERFORMANCE 
 

Ilham Bagus Pratama 
Department of Mechanical Engineering, Faculty of Engineering  

Universitas Sebelas Maret  
Surakarta, Indonesia 

Email: komputerilham@student.uns.ac.id 
 

ABSTRACT 

Savonius turbine is a type of drag turbine which has a simple construction design 

and good starting torque. However, this turbine still has low efficiency. This 

research was conducted to determine the effect of adding end-length of blades on 

the performance of the Savonius water turbine. The research uses the vertical fall 

fluid method with 3 discharge conditions at each addition of a deflector variation 

that is used to direct the focus of the fluid flow, so as to increase the torque working 

moment. Savonius water turbine performance is analyzed through Power Output, 

Power Coefficient, and Tip Speed Ratio. There are 4 variations of the Savonius 

turbine which were tested experimentally, namely the ratio value of l and r = 0; 

0.2; 0.3; and 0.4. The best power coefficient is produced by the Savonius turbine 

with a variation of 0.3 at a 20o deflector with the value of 0.066 at TSR  0.725 using 

a discharge of 557.27 lpm. The maximum electric power is achieved with a 

variation of l/r 0.2 at a 20o deflector with a value of 11.51 watts on water  discharge 

of 1621.62 lpm. 

Keywords: Savonius Turbine, End-length of blades, Cp, TSR 
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Cp  Power coefficient 

D   Diameter of the rotor (m) 

d  Diameter of shaft (m) 

Do  Endplate Diameter (m) 

F  Mechanical load applied to turbine shaft (N) 

H  Head height (m) 

Ht  Turbine height (m) 

I  Current (A) 

L  End length (m) 

n   Rotating speed of turbin (rpm) 

Pi  Power available in water (W) 

Pt  Actual power produced by turbine (W) 

Q  Water discharge (m3/s) 

r  Radius of the rotor (m) 

tt  Turbine thickness (m) 

T  Torque (Nm) 

V  Voltage (V) 

Vf  Water velocity (m2/s)  

 

Greek symbols 

λ  Tip Speed Ratio 

ω  Rotational speed (rad/s) 

β  Overlap ratio 

ρ  Water Density  (kg/m3)
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