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Indonesia memiliki banyak potensi energy baik energy konvensional (Non 

Renewble) maupun energy terbarukan (Renewable Energy). Pemanfaatan energy air 

yang memiliki potensi sangat besar untuk dikembangkan karena masih kurang 

dimanfaatkan. Memanfaatkan energy air menjadi energy listrik yang berskala kecil 

dapat dikembangkan dengan menggunakan turbin dan generator yang berskala kecil 

pula. Pada penelitian ini menggunakan turbin undershot dengan berbagai variasi yaitu 

65⁰,75⁰dan 85⁰ untuk menguji seberapa besar daya turbin, daya listrik dan efisiensi 

turbin yang dihasilkan pada perbedaan kemiringan sudut sudu dari hasil pengujian yang 

dilakukan yaitu Turbin air tipe undershot dengan variasi kemiringan sudut sudu 65⁰ 

memiliki daya turbin tertinggi dengan nilai 3,16 Watt sedangkan nilai daya turbin 

terendah dengan variasi kemiringan sudut 85⁰ sebesar 1,09 Watt , lalu pada variasi 

kemiringan sudut sudu 75⁰ memiliki daya turbin sebesar 1,95 Watt.Turbin air tipe 

underhot dengan variasi kemiringan sudut sudu 65⁰ memiliki daya listrik yang paling 

besar dengan nilai 10,68 Watt sedangkan paling rendah dengan variasi 85⁰ memiliki 

daya listrik sebesar 5,56 Watt, lalu pada variasi kemiringan sudut sudu 75⁰ memiliki 

daya listrik sebesar 7,71. Watt Turbin air tipe underhot dengan variasi sudut kemiringan 

sudu 65⁰ memiliki efisiensi yang paling besar dengan nilai 23,4 % sedangkan paling 

rendah dengan variasi 85⁰ memiliki efisiensi sebesar 8,07 % , lalu pada variasi 

kemiringan sudut sudu 75⁰ memiliki efisiensi sebesar 14,51 %. 

 

Kata Kunci : Energi Air, Turbin Undershot, Kemiringan Sudut, Efisiensi     
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Indonesia possesses abundant potential in both conventional (non-renewable) 

and renewable energy sources. The utilization of water energy, with its significant 

untapped potential, stands out as an area ripe for development. Harnessing water energy 

for small-scale electricity generation can be achieved through the use of small-scale 

undershot turbines and generators. This research focuses on undershot turbines with 

varying blade angles of 65, 75, and 85 degrees to assess turbine power, electrical power, 

and turbine efficiency at different blade angle inclinations. The results of the testing 

indicate that the undershot water turbine with a 65-degree blade angle variation exhibits 

the highest turbine power at 3.16 Watts, while the lowest turbine power is recorded 

with an 85-degree blade angle at 1.09 Watts. Furthermore, the 65-degree blade angle 

variation yields the highest electrical power output at 10.68 Watts, whereas the lowest 

is observed at 85 degrees with 5.56 Watts. The 75-degree blade angle variation falls in 

between, producing an electrical power output of 7.71 Watts. In terms of efficiency, 

the undershot water turbine with a 65-degree blade angle variation demonstrates the 

highest efficiency at 23.4%, whereas the 85-degree variation exhibits the lowest 

efficiency at 8.07%. The 75-degree blade angle variation achieves an efficiency of 

14.51%. 

 

Keywords: Water Energy, Undershot Turbine, Blade Angle, Efficiency. 

 

mailto:muhammadafrianto1999@gmail.com


ix 
 

DAFTAR ISI 

 

 
LEMBAR PERSETUJUAN ....................................................................................... ii 

BERITA ACARA UJIAN SKRIPSI ......................................................................... iii 

LEMBAR PERNYATAAN KEASLIAN SKRIPSI ................................................ iv 

LEMBAR ASISTENSI LAPORAN SKRIPSI ......................................................... v 

KATA PENGANTAR ................................................................................................ vi 

ABSTRAK ................................................................................................................. vii 

ABSTRACT .............................................................................................................. viii 

DAFTAR ISI ............................................................................................................... ix 

DAFTAR GAMBAR ................................................................................................. xii 

DAFTAR TABEL .................................................................................................... xiv 

BAB I PENDAHULUAN ............................................................................................ 1 

1.1 Latar Belakang .................................................................................................... 1 

1.2 Rumusan Masalah ............................................................................................... 3 

1.3 Tujuan Penelitian ................................................................................................. 3 

1.4 Batasan Masalah .................................................................................................. 4 

1.5 Manfaat Penelitian ............................................................................................... 4 

1.6 Sistematika Penulisan .......................................................................................... 4 

BAB II LANDASAN TEORI ..................................................................................... 6 

2.1 Penelitian Terdahulu ............................................................................................. 6 

2.2 Energi Air ............................................................................................................. 8 

2.3 Pembangkit Listrik Tenaga Air ............................................................................ 9 

2.4 Pembangkit Listrik Tenaga Piko Hidro (PLTPH) .............................................. 10 



x 
 

2.5 Turbin Air ........................................................................................................... 11 

2.6 Klasifikasi Turbin Air ......................................................................................... 14 

2.6.1 Turbin Air Overshot ...................................................................................... 14 

2.6.2 Turbin Air Undershot .................................................................................... 15 

2.6.3 Turbin Air Breatshot ..................................................................................... 16 

2.6.4 Turbin Air Tube ............................................................................................. 17 

2.7 Jenis-jenis Turbin Air ......................................................................................... 17 

2.8 Komponen-komponen Turbin Air .................................................................... 20 

2.8.1 Trasmisi Sabuk / Belt .................................................................................. 20 

2.8.2 Pulley .......................................................................................................... 21 

2.9 Rumus Perhitungan .......................................................................................... 22 

BAB III METODE PENELITIAN .......................................................................... 27 

3.1 Diagram Alir Penelitian ..................................................................................... 27 

3.2 Penjelasan Diagram Alir ................................................................................... 28 

3.3 Metode Penelitian .............................................................................................. 40 

3.4 Variabel Penelitian ............................................................................................ 41 

BAB IV ANALISA DATA DAN PEMBAHASAN ................................................. 47 

4.1 Analisa Hasil Pengujian Turbin Undershot ....................................................... 47 

4.1.1 Data Hasil Pengujian Turbin Undershot Variasi Kemiringan Sudut Sudu . 47 

4.1.2 Data Hasil Daya Turbin Undershot Variasi Kemiringan Sudut Sudu ........ 55 

4.1.3 Data Hasil Daya Listrik Turbin Undershot Variasi Kemiringan Sudut Sudu

 ............................................................................................................................. 57 

4.2 Pembahasan Data Hasil Uji Turbin Air Undershot Variasi Kemiringan Sudut 

Sudu ......................................................................................................................... 58 

BAB V KESIMPULAN ............................................................................................ 65 



xi 
 

5.1 Kesimpulan ........................................................................................................ 65 

5.2 Saran .................................................................................................................. 65 

DAFTAR PUSTAKA ................................................................................................ 66 

LAMPIRAN – LAMPIRAN ..................................................................................... 68 

Lampiran 1. Biodata Penulis ................................................................................... 68 

Lampiran 2. Surat Keterangan Pembimbing ........................................................... 69 

Lampiran 3. Data Hasil Pengujian........................................................................... 70 

Lampiran 4. Dokumentasi Pengujian ...................................................................... 72 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 



xii 
 

DAFTAR GAMBAR 

 

Gambar 2. 1 Kincir Air Dengan Aliran Sungai........................................................... 13 

Gambar 2. 2 Turbin Air Overshot ............................................................................... 14 

Gambar 2. 3 Turbin Air Undershot ............................................................................. 15 

Gambar 2. 4 Turbin Air Breatshot .............................................................................. 16 

Gambar 2. 5 Turbin Air Tube ..................................................................................... 17 

Gambar 2. 6 Turbin Application Chart ....................................................................... 18 

Gambar 2. 7 Turbin Impuls ......................................................................................... 19 

Gambar 2. 8 Turbin Reaksi ......................................................................................... 20 

Gambar 2. 9 V-Belt ..................................................................................................... 21 

Gambar 2. 10 Pulley .................................................................................................... 21 

Gambar 3. 1 Diagram Alir Penelitian ......................................................................... 27 

Gambar 3. 2 Mesin Las ............................................................................................... 28 

Gambar 3. 3 Prony Break ............................................................................................ 29 

Gambar 3. 4 Generator ................................................................................................ 29 

Gambar 3. 5 Meteran................................................................................................... 30 

Gambar 3. 6 Gerinda ................................................................................................... 30 

Gambar 3. 7 Flowmeter............................................................................................... 31 

Gambar 3. 8 Mesin Bor Tangan .................................................................................. 31 

Gambar 3. 9 Pompa Air .............................................................................................. 32 

Gambar 3. 10 Tachometer ........................................................................................... 32 

Gambar 3. 11 Kunci-kunci dan Obeng ....................................................................... 33 

Gambar 3. 12 Selang Sepiral ....................................................................................... 33 

Gambar 3. 13 Plat Besi................................................................................................ 34 

Gambar 3. 14 Baja Siku .............................................................................................. 34 

Gambar 3. 15 Poros ..................................................................................................... 35 

Gambar 3. 16 Bearing ................................................................................................. 35 

Gambar 3. 17 Baut dan Mur ........................................................................................ 36 

Gambar 3. 18 Pulley .................................................................................................... 36 

file:///C:/Users/Lenovo/Documents/skripsi%20dicky/Skripsi%20Afri.docx%23_Toc156403999
file:///C:/Users/Lenovo/Documents/skripsi%20dicky/Skripsi%20Afri.docx%23_Toc156404002
file:///C:/Users/Lenovo/Documents/skripsi%20dicky/Skripsi%20Afri.docx%23_Toc156404004
file:///C:/Users/Lenovo/Documents/skripsi%20dicky/Skripsi%20Afri.docx%23_Toc156404015
file:///C:/Users/Lenovo/Documents/skripsi%20dicky/Skripsi%20Afri.docx%23_Toc156404016


xiii 
 

Gambar 3. 19 V-Belt ................................................................................................... 37 

Gambar 3. 20 Akrilik .................................................................................................. 37 

Gambar 3. 21 Sealant .................................................................................................. 38 

Gambar 3. 22 Desain 3 Dimensi ................................................................................. 43 

Gambar 3. 23 Desain Tampak Samping ..................................................................... 43 

Gambar 3. 24 Desain Tampak Depan ......................................................................... 44 

Gambar 3. 25 Desain Tampak Atas ............................................................................ 44 

Gambar 4. 1 Grafik Data Hasil Uji Turbin Air Undershot Variasi Kemiringan Sudut 

Sudu ............................................................................................................................ 58 

Gambar 4. 2 Grafik hubungan Torsi dengan dengan variasi kemiringan sudut sudu 

turbin undershot .......................................................................................................... 59 

Gambar 4. 3 Grafik hubungan Daya Turbin dengan dengan variasi sudut sudu turbin 

undershot ..................................................................................................................... 61 

Gambar 4. 4 Grafik Hubungan Daya Listrik dengan variasi sudut sudu turbin air 

undershot ..................................................................................................................... 62 

Gambar 4. 5 Grafik Hubungan Efisiensi dengan variasi sudut sudu turbin air 

undershot ..................................................................................................................... 64 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/Lenovo/Documents/skripsi%20dicky/Skripsi%20Afri.docx%23_Toc156404017


xiv 
 

DAFTAR TABEL 

Tabel 2. 1 Kisaran Spesifik Beberapa Kincir Air ....................................................... 19 

Tabel 3. 1 Schedule Penelitian .................................................................................... 42 

Tabel 3. 2 Pengambilan Data Penelitian Daya Turbin ................................................ 46 

Tabel 3. 3 Pengambilan Data Penelitian Daya Listrik ................................................ 46 

Tabel 3. 4 Pengambilan Data Penelitian Efisiensi ...................................................... 46 

Tabel 4. 1 Data Hasil Pengujian Turbin Undershot Variasi Kemiringan Sudut Sudu 47 

Tabel 4. 2 Data Hasil Daya Turbin Undershot Variasi Kemiringan Sudut Sudu ....... 55 

Tabel 4. 3 Data Hasil Daya Listrik Turbin Undershot Variasi Kemiringan Sudut Sudu

 ..................................................................................................................................... 56 

Tabel 4. 4 Data Hasil Penelitian Efisiensi Variasi Kemiringan Sudut Sudu .............. 57 

Tabel 4. 5 Data Hasil Uji Turbin Air Undershot Variasi Kemiringan Sudut Sudu .... 58 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


