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ABSTRAK 

 

I Made Risky Darmadi (2111916) 

Program Studi Teknik Mesin S-1, Fakultas Teknologi Industri – Institut Teknologi 

Nasional Malang 

Jl. Raya Karanglo KM.2 Malang(Jawa Timur) 

Email : riskydarmadi@gmail.com  

Energi alternatif terbarukan semakin gencar dalam pengembangannya 

untuk pembangkit listrik. Energi angin merupakan energi yang fleksibel karena 

dapat diterapkan baik di daerah landai, dataran tinggi, dan laut. Dimana akhir-akhir 

ini bahan bakar minyak harganya melambung, ketersediaan bahan bakar minyak 

juga sangat terbatas dan kesadaran akan memelihara lingkungan hidup. maka 

peneliti mencoba untuk melakukan beberapa inovasi pada turbin angin yang 

diharapkan mendapatkan hasil yang lebih optimal, salah satunya yaitu mencoba 

untuk melakukan analisa penggunaan NACA 4315 pada sudu turbin angin sumbu 

horizontal dengan variasi sudut pengarah 45°, 55°, 65°, 75°, 90° dan diuji 

menggunakan turbin angin tipe propeller dengan terowongan angin (wind tunnel). 

Dalam membuat sudu airfoil NACA 4315 ini, peneliti menggunakan alat 3D 

Printing dengan material plastik. Pada pengujian NACA 4315 sudu turbin angin 

dengan variasi sudu antara 45 sampai 90 derajat dengan kecepatan angin ditetapkan 

pada nilai 6 m/s dan pembebanan dengan menggunakan prony brake sebesar 0,03 

kg sehingga torsi dari turbin juga didapatkan sebesar 0,004792 Nm. Hasil kecepatan 

putar turbin tertinggi sebesar 1128 Rpm pada sudu 90 derajat, daya turbin angin 

pada sudu 90 derajat sebesar  0,565785 Watt. efisiensi turbin angin sebesar 8,95 % 

pada sudu 90 derajat, dan daya output dari generator sebesar 0,088 Watt pada sudu 

90 derajat. Dari data yang didapatkan semua hasil berbanding lurus, semakin tinggi 

nilai sudu maka kecepatan turbin, daya turbin, daya generator, efisiensi juga 

semakin tinggi. 

Kata kunci: Airfoil NACA 4315, Turbin Angin, Kecepatan Putar Turbin, Daya 

Turbin, Daya Generator, Efisiensi. 
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ANALYSIS OF USING NACA 4315  

ON HORIZONTAL AXIS WIND TURBINE WITH 

 VARIATION OF STEERING ANGLE 

 

 

ABSTRACT 

I Made Risky Darmadi (2111916) 

Program Studi Teknik Mesin S-1, Fakultas Teknologi Industri – Institut 

Teknologi Nasional Malang 

Jl. Raya Karanglo KM.2 Malang(Jawa Timur) 

Email : riskydarmadi@gmil.com  

 

Renewable alternative energy is increasingly being developed for power 

generation. Wind energy is flexible energy because it can be applied both in sloping 

areas, highlands and seas. Whereas the price of fuel oil has recently soared, its 

availability is also limited, as is public awareness of the importance of 

environmental protection. Therefore, the researchers tried to make several 

innovations in wind turbines which are expected to get more optimal results, one of 

which is to try to analyze the use of NACA 4315 on horizontal axis wind turbine 

blades with variations in the pilot angle of 45°, 55°, 65°, 75°, 90° and tested using 

a propeller type wind turbine with a wind tunnel. Researchers used a 3D Printing 

tool with plastic material to create this NACA 4315 airfoil blade. The wind speed 

is set at 6 m/s for the NACA 4315 test on wind turbine blades, and the loading is 

done with a prony brake weighing 0.03 kg. The torque from the turbine is also set 

at 0.004792 Nm. The results obtained are a turbine rotational speed of 1128 Rpm 

at a 90 degree blade, the wind turbine power at a 90 degree blade is 0.565785 Watt. 

The wind turbine efficiency of 8.95% at a 90-degree angle, and the output power of 

the generator is 0,088 Watt at a 90-degree angle. According to the data, all results 

are directly proportional; the higher the blade value, the higher the turbine speed, 

turbine power, generator power, and efficiency. 

 

 

Keywords: NACA 4315 Airfoil, Wind Turbine, Turbine Speed, Power Turbine,   

Generator Power, Efficiency. 

 

 

mailto:riskydarmadi@gmil.com


 

xi 
 

DAFTAR ISI 

 

COVER ................................................................................................................... i 

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

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

LEMBAR PERNYATAAN KEASLIAN TULISAN ........................................ iv 

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

LEMBAR BIMBINGAN SKRIPSI .................................................................. viii 

KATA PENGANTAR .......................................................................................... ix 

ABSTRAK ............................................................................................................. x 

DAFTAR ISI ......................................................................................................... xi 

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

DAFTAR TABEL ............................................................................................... xv 

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

PENDAHULUAN .................................................................................................. 1 

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

1.2 Rumusan masalah .......................................................................................... 2 

1.3 Batasan masalah ............................................................................................ 2 

1.4 Tujuan Penelitian ........................................................................................... 4 

1.5 Manfaat penelitian ......................................................................................... 4 

1.6 Metode penelitian .......................................................................................... 4 

1.7 Sistematika Penulisan .................................................................................... 5 

BAB II .................................................................................................................... 6 

TINJAUAN PUSTAKA ........................................................................................ 6 

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

2.2 Turbin Angin ............................................................................................... 10 

2.2.1  Pengertian  Turbin Angin .................................................................... 10 

2.2.2 Potensi Tenaga Angin ........................................................................... 11 

2.2.3 Jenis-Jenis Turbin Angin ...................................................................... 12 



 

xii 
 

2.3 Pengertian Turbin dan Macam-Macam Turbin ........................................... 16 

2.4 Energi Angin ............................................................................................... 18 

2.5 Terowongan Angin (Wind Tunnel) .............................................................. 19 

2.6 Karakteristik Airfoil ..................................................................................... 20 

2.6.1 NACA Seri 4 Digit ............................................................................... 22 

2.6.2 Penomoran NACA ................................................................................ 22 

2.6.3 NACA 4315 .......................................................................................... 23 

2.7 Konsep Dasar Sistem Konversi Energi Angin (SKEA) .............................. 23 

Diketahui:....................................................................................................... 24 

2.7.1 Daya Turbin Angin ......................................................................... 24 

2.7.2 Tip Speed Ratio ............................................................................... 24 

2.7.3 Daya Output Turbin ........................................................................ 24 

2.7.4 Efisiensi Turbin ............................................................................... 25 

2.8 Road Map Diagram ..................................................................................... 26 

METODE PENELITIAN ................................................................................... 26 

3.1 Diagram Alir Penelitian ............................................................................... 26 

3.2 Penjelasan Diagram Alir Penelitian ............................................................ 27 

3.2.1 Studi Literatur ....................................................................................... 27 

3.2.2 Pembuatan Prototipe Turbin Angin ...................................................... 27 

3.2.3 Pembuatan Sudu Airfoil NACA 4315 ................................................... 28 

3.2.4 Variabel Pengujian ................................................................................ 29 

3.2.5 Pengujian Variasi Sudut........................................................................ 29 

3.2.6 Pengambilan Data ................................................................................. 30 

3.2.7 Pengolahan Data ................................................................................... 33 

3.2.8 Pembahasan .......................................................................................... 34 

3.2.9 Kesimpulan ........................................................................................... 35 

BAB IV ................................................................................................................. 36 

HASIL PENELITIAN DAN PEMBAHASAN ................................................. 36 

4.1 Data Hasil Pengujian ................................................................................... 36 

4.1.1 Data Hasil Pengujian Kecepatan Putar Turbin................................ 36 

4.1.2 Data Hasil Pengujian Daya Turbin Angin ...................................... 37 

4.1.3 Data Hasil Pengujian Efisiensi Turbin Angin ................................. 37 

4.1.4 Data Hasil Pengujian Daya Output Generator ................................ 38 



 

xiii 
 

4.2 Pengolahan Data Hasil Pengujian ............................................................... 38 

4.2.1 Pengolahan Data Hasil Pengujian Kecepatan Turbin Angin ................ 38 

4.2.2 Pengolahan Data Hasil Pengujian Daya Turbin Angin ........................ 39 

4.2.3 Pengolahan Data Hasil Pengujian Efisiensi Turbin Angin ................... 40 

4.2.4 Pengolahan Data Hasil Pengujian Daya Output Generator .................. 41 

4.3 Pembahasan ................................................................................................. 44 

4.3.1 Kecepatan Putar Turbin ........................................................................ 44 

4.3.2 Daya Turbin Angin ............................................................................... 45 

4.3.3 Efisiensi Turbin Angin.......................................................................... 47 

4.3.4 Daya Output Generator ......................................................................... 48 

BAB V ................................................................................................................... 51 

KESIMPULAN DAN SARAN ........................................................................... 51 

5.1 Kesimpulan .................................................................................................. 51 

5.2 Saran ............................................................................................................ 52 

DAFTAR PUSTAKA .......................................................................................... 53 

LAMPIRAN I ...................................................................................................... 55 

CURRICULUMVITAE ...................................................................................... 55 

DATAPENDIDIKAN .......................................................................................... 55 

LAMPIRAN II ..................................................................................................... 56 

LAMPIRAN III ................................................................................................... 57 

LAMPIRAN IV ................................................................................................... 58 

TABEL HASIL PENGOLAHAN DATA .......................................................... 58 

LAMPIRAN V ..................................................................................................... 65 

DOKUMENTASI KEGIATAN ......................................................................... 65 

 

  



 

xiv 
 

DAFTAR GAMBAR 

 

Gambar 2.1 Turbin Angin ................................................................................... 11 

Gambar 2.2 Turbin angin sumbu horizontal dan kombinasi lainya .................... 14 

Gambar 2.3 Turbin angin sumbu vertikal dan kombinasi lainya ........................ 16 

Gambar 2.4 Wind Tunnel Terbuka ...................................................................... 20 

Gambar 2.5 Wind Tunnel Tertutup ..................................................................... 20 

Gambar 2.6 Airfoil .............................................................................................. 21 

Gambar 2.7 Berbagai bentuk airfoil .................................................................... 22 

Gambar 2.8 Airfoil NACA 4315 ......................................................................... 23 

Gambar 3.1 Diagram Alir .................................................................................... 26 

Gambar 3.2 Prototipe Turbin Angin .................................................................... 27 

Gambar 3.3 Sudu NACA 4315 ............................................................................ 29 

Gambar 3.4 Prony Brake ..................................................................................... 30 

Gambar 3 5 Prony Brake ..................................................................................... 31 

Gambar 3 6 GUI Trainer Turbin.......................................................................... 31 

Gambar 3 7 Port Receiver ................................................................................... 31 

Gambar 3.8 GUI Trainer Turbin ......................................................................... 32 

Gambar 3.9 Knob Pengatur Kecepatan Kipas ..................................................... 32 

Gambar 3.10 Range Nilai Sudu ........................................................................... 32 

Gambar 3.11  Komputer ...................................................................................... 33 

Gambar 4. 1 Grafik hubungan Antara Sudu Dengan Kecepatan Putar Turbin ... 39 

Gambar 4. 2 Grafik hubungan Antara Sudu Dengan Daya Turbin Angin .......... 40 

Gambar 4. 3 Grafik hubungan Antara Sudu Dengan Efisiensi Turbin Angin ..... 41 

Gambar 4. 4 Grafik hubungan Antara Sudu Dengan Daya Output Generator .... 42 

 

 

  

file:///D:/SKRIPSI%20turbin%20angin/skripsi/Skripsi%20Turbin%20Angin.docx%23_Toc121767331


 

xv 
 

 

DAFTAR TABEL 

 

Tabel 4. 1Tabel Pengujian Kecepatan Putar Turbin ............................................. 37 

Tabel 4. 2 Tabel Pengujian Daya Turbin Angin .................................................. 37 

Tabel 4. 3 Tabel Pengujian Efisiensi Turbin Angin ............................................. 38 

Tabel 4. 4 Tabel Pengujian Kecepatan Putar Turbin ............................................ 38 

Tabel 4. 5 Hasil Pengolahan Data ........................................................................ 42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


