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ABSTRAK 

 

Ketetapan daya 3,5 kW di ambil dari kebutuhan listrik untuk Gunung kerinci guna 

memfasilitasi objek wisata tersebut, maka dari pada itu, di manfaatkanlah  tenaga angin di 

gunung tersebut yang berkisar ±6 m/s. dan di rancanglah sebuah komponen kincir angin 

Horizontal axis Wind turbine (HAWT) yaitu bilah.  pengolahan data geometri bilah, 

dimana di lakukan simulasi pada Qblade, perancangan pada Solidworks, manufaktur dan 

analisa. Perancangan bilah yang di hitung di peroleh panjang 5,5 meter, lebar 0,5 meter dan 

tebal yang di sesuaikan dengan airfoil naca 5415. setelah melakukan perancangan di 

lanjutkan dengan  implementasi dalam skala 1:10 yang dimana di lakukan manufaktur bilah 

sesuai dengan diagram pembuatan, manufaktur alat pendukung yang terdiri dari hub 

bilah,tiang bilah dan dudukan generator berserta fin yang sesuai dengan diagram 

pembuatan, dari hasil implementasi bilah skala 1:10 di lakukan 2x percobaan , pada 

percobaan pertama pada kecepatan angin 1,3 m/s di dapatkan tegangan 18 volt dengan 

kecepatan putaran  898,6 rpm, dan percobaan kedua kecepatan angin 1,5 m/s di dapatkan 

tegangan 20 volt dengan kecepatan putaran 916,8 rpm dan di konversikan menjadi rotasi 

per second. setelah itu dilakukan perbandingan antara Tip Speed Ratio yang di rancang 

dengan  rps, di dapatkan hasil perbandingan Tip Speed Ratio dari hasil rancang bangun 8,6 

dan 7,5 dan Tip Speed Ratio yang di rancang melebihi dari Tip Speed Ratio yang di 

rancang. dan memiliki daya pada kecepatan angin 6 m/s sebesar 6.477,2 watt dari 

persamaan eksponensial pada densitas udara 1,27     3 

 

Kata kunci : gunung kerinci, turbin angin , bilah, airfoil, Qblade, SolidworksTip, Speed 

Ratio 
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ABSTRACT 

 

The 3.5 kW power stipulation is taken from the electricity requirement for Mount 

Kerinci to facilitate the tourist attraction, therefore, the wind power in the mountain is 

utilized which ranges from ± 6 m/s. and designed a component of the Horizontal axis Wind 

turbine (HAWT) windmill, namely the blade. blade geometry data processing, where 

simulation is performed on Qblade, design on Solidworks, manufacturing and analysis. The 

design of the calculated blade is 5.5 meters long, 0.5 meters wide and the thickness is 

adjusted to the Naca 5415 airfoil. After designing, it is continued with implementation on a 

1:10 scale where manufacturing of the blades is carried out according to the 

manufacturing diagram. , manufacturing supporting tools consisting of a blade hub, blade 

pole and generator holder along with fins in accordance with the manufacturing diagram, 

from the results of the 1:10 scale blade implementation, 2 experiments were carried out, in 

the first experiment at a wind speed of 1.3 m/s it was obtained a voltage of 18 volts with a 

rotation speed of 898.6 rpm, and the second experiment with a wind speed of 1.5 m/s 

obtained a voltage of 20 volts with a rotation speed of 916.8 rpm and converted into 

rotations per second. after that a comparison is made between the designed Tip Speed 

Ratio with rps, the results of the Tip Speed Ratio comparison from the design results are 

8.6 and 7.5 and the designed Tip Speed Ratio exceeds the designed Tip Speed Ratio. and 

has a power at a wind speed of 6 m/s of 6,477.2 watts from the exponential equation for air 

density 1,27     3 

 

Keywords: Mount Kerinci, wind turbine, blades, airfoil, Qblade, SolidworksTip, Speed 

Ratio 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

UNIVERSITAS BUNG HATTA 
 

DAFTAR ISI 

LEMBARAN PENGESAHAN ................................................................................ ii 

LEMBARAN PERSETUJUAN ............................................................................. iii 

HALAMAN ORISINALITAS................................................................................ vi 

KATA PENGANTAR ............................................................................................ vii 

DAFTAR ISI ............................................................................................................. x 

DAFTAR GAMBAR ............................................................................................. xiv 

DAFRAR TABEL ................................................................................................. xvi 

DAFTAR GRAFIK .............................................................................................. xvii 

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

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

1.2. Rumusan Masalah............................................................................... 2 

1.3 Tujuan .................................................................................................. 2 

1.4 Batasan Masalah .................................................................................. 3 

1.5. Manfaat ............................................................................................... 3 

1.6 Metode Pengumpulan Data ................................................................. 4 

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

BAB II TINJAUAN PUSTAKA .............................................................................. 6 

2.1 Energi Angin ...................................................................................... 6 

2.1.1. Potensi Energi Angin di Indonesia ........................................... 6 

2.2 Turbin Angin...................................................................................... 8 

2.2.1 Komponen Turbin Angin .......................................................... 8 

2.2.2. Prinsip Kerja Turbin Angin .................................................... 11 

2.3. Bilah Turbin Angin ........................................................................ 12 

2.3.1. Tipe Bilah Turbin Angin ........................................................ 12 

2.3.2 Material Bilah Turbin Angin ................................................... 13 

2.3.2. Gaya Yang Bekerja Pada Bilah .............................................. 13 

2.3.3. Banyak Bilah .......................................................................... 14 



 
 

UNIVERSITAS BUNG HATTA 
 

2.3.4. Parameter Dalam Perancangan Bilah Turbin Angin .............. 16 

2.4. Airfoil ................................................................................................ 16 

2.5. Perhitungan Perancangan Bilah Taperless ....................................... 18 

2.5.1.Menentukan Kapasitas Daya dan Efisiensi Sistem ................. 18 

2.5.2. Menentukan Jari-Jari Bilah ..................................................... 18 

2.5.3. Menentukan Tip Speed Ratio dan Airfoil ............................... 19 

2.5.4. Membagi Elemen Bilah .......................................................... 20 

2.5.5. Menghitung Jari-Jari Parsial ................................................... 20 

2.5.6. Menghitung TSR Parsial ........................................................ 20 

2.5.7. Sudut Alir /Flow Angle ........................................................... 21 

2.5.8. Menghitung Sudut Puntir/Twist .............................................. 21 

2.5.9. Coofisien Lift .......................................................................... 21 

2.5.10. Koreksi Lebar Bilah ............................................................. 22 

BAB III METODOLOGI ...................................................................................... 23 

3.1. Teknik Pengumpulan data ................................................................ 23 

3.2.1 Penjelasan Diagram Alir .......................................................... 24 

3.3 Alat dan Bahan .................................................................................. 26 

3.4 Waktu dan tempat pembuatan ........................................................... 29 

BAB IV PERANCANGAN .................................................................................... 30 

4.1. Analisis Karakteristik Airfoil ......................................................... 30 

4.2. Perhitungan Bilah Turbin Angin Tipe Taperless ........................... 32 

4.2.1. Perancangan dan Perhitungan Spesifikasi Bilah .................. 33 

4.2.2. Perancangan dan Perhitungan Parameter Bilah .................... 37 

4.2.3. Perancangan dan Perhitungan Geometri Bilah ..................... 38 

4.2.4 Simulasi Geometri Bilah ....................................................... 50 

4.3 Design Geometri Bilah Dalam Bentuk 3D dan Gambar Teknik .... 52 



 
 

UNIVERSITAS BUNG HATTA 
 

BAB V PEMBUATAN PROTOTIPE .................................................................. 57 

5.1. Pembuatan Bilahdan Komponen Turbin skala 1 : 10 .................... 59 

5.1.1. bilah skala 1:10 ....................................................................... 59 

5.1.2 Manufaktur Komponen Turbin ................................................ 64 

BAB VI PERCOBAAN DAN PENGUJIAN ........................................................ 71 

6.1 Percobaan bilah Naca 5415 skala 1:10 .......................................... 71 

6.2. Pengujian bilah Naca 5415 skala 1:10 ........................................... 71 

DAFTAR PUSTAKA ............................................................................................. 78 

Lampiran I   Pengolahan data pada Microsoft Excel 

Lampiran II  Model pembentukan komponen turbin skala 1:10 

Lampiran III  Skejul pembuatan Tugas Sarjana 

 
 
 


