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ABSTRAK 

Penggunaan bahan bakar alternatif menjadi solusi untuk mengurangi 

ketergantungan terhadap bahan bakar fosil dan menurunkan emisi kendaraan 

bermotor. Penelitian ini bertujuan untuk mengetahui pengaruh campuran bahan 

bakar Pertamax dan Etanol 20% (PE20) terhadap torsi dan daya maksimum pada 

mesin bensin 155 cc. Metode yang digunakan dalam penelitian ini adalah 

eksperimen dengan alat dynotest, di mana setiap pengujian dilakukan sebanyak 

lima kali untuk masing-masing jenis bahan bakar, yaitu Pertamax murni (P100) dan 

campuran PE20. Hasil pengujian menunjukkan bahwa campuran PE20 

menghasilkan peningkatan performa mesin. Rata-rata torsi maksimum yang 

dihasilkan oleh PE20 adalah sebesar 8,66 N.m, meningkat 24% dibandingkan 

dengan P100 yang hanya menghasilkan 6,98 N.m. Sementara itu, rata-rata daya 

maksimum PE20 mencapai 10,08 HP, lebih tinggi 28,40% dibandingkan P100 yang 

hanya mencapai 7,85 HP. Berdasarkan hasil tersebut, dapat disimpulkan bahwa 

campuran PE20 mampu meningkatkan efisiensi pembakaran dan performa mesin, 

sehingga layak dipertimbangkan sebagai bahan bakar alternatif yang efisien dan 

ramah lingkungan untuk mesin bensin dengan sistem pembakaran injeksi. 
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ABSTRACT 

The use of alternative fuels is a solution to reduce dependence on fossil fuels and 

lower motor vehicle emissions. This study aims to determine the effect of a mixture of 

Pertamax and 20% ethanol (PE20) on torque and maximum power in a 155 cc 

gasoline engine. The method used in this study was an experiment with a 

dynamometer, where each test was conducted five times for each type of fuel, namely 

pure Pertamax (P100) and the PE20 mixture. The test results showed that the PE20 

mixture produced an increase in engine performance. The average maximum torque 

produced by PE20 was 8.66 N.m, an increase of 24% compared to P100, which only 

produced 6.98 N.m. Meanwhile, the average maximum power of PE20 reached 10.08 

HP, 28.40% higher than P100, which only reached 7.85 HP. Based on these results, 

it can be concluded that the PE20 blend improves combustion efficiency and engine 

performance, making it a viable alternative fuel option that is both efficient and 

environmentally friendly for gasoline engines with injection combustion systems. 

 

Keywords: Ethanol, Pertamax, Engine Performance 

  

mailto:faesalm179@gmail.com


 
 

ix 
 

DAFTAR ISI 

 

HALAMAN PERSETUJUAN ................................................................................ ii 

HALAMAN PENGESAHAN ................................................................................ iii 

HALAMAN PERNYATAAN ............................................................................... iv 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI KARYA TULIS 

ILMIAH UNTUK KEPENTINGAN AKADEMIS ................................................ v 

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

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

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

DAFTAR GAMBAR ............................................................................................. xi 

DAFTAR TABEL ................................................................................................. xiii 

DAFTAR LAMPIRAN ........................................................................................ xiv 

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

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

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

1.3. Batasan Masalah ..................................................................................... 3 

1.4 Tujuan Penelitian ........................................................................................... 3 

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

1.6 Sistematika Penelitian ............................................................................. 4 

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

2.1  Motor Bensin ........................................................................................... 6 

2.1.1 Mesin Pembakaran Luar ................................................................. 6 

2.1.2 Mesin Pembakaran Dalam .............................................................. 7 

2.2 Peforma Mesin ...................................................................................... 11 

2.2.1 Daya .............................................................................................. 11 

2.2.2 Torsi ............................................................................................... 12 

2.2.3 Konsumsi Bahan Bakar ................................................................. 12 

2.3 Dynotest ................................................................................................ 13 



 
 

x 
 

2.4 Bahan Bakar .......................................................................................... 13 

2.4.1 Pertamax ............................................................................................... 14 

2.4.2 Butanol ................................................................................................. 15 

2.4.3 Methanol .............................................................................................. 15 

2.4.4 IsoPropanol .......................................................................................... 16 

2.4.5 Etanol ............................................................................................ 17 

2.4.6 Table Sepesifikasi Etanol ..................................................................... 17 

BAB III  METODELOGI PENELITIAN ............................................................. 19 

3.1 Alur Penelitian ............................................................................................. 19 

3.2 Alat dan Bahan Penelitian ........................................................................... 22 

3.2.1 Alat ....................................................................................................... 22 

3.2.2 Bahan ................................................................................................... 25 

3.3 Metode Pengumpulan Data ........................................................................ 27 

3.3.1 Percampuran Bahan Bakar ............................................................ 27 

3.3.2 Setting Dynotest ............................................................................ 28 

3.3.3 Setting Komputer .......................................................................... 31 

3.4 Proses Pengujian ......................................................................................... 34 

BAB IV PEMBAHASAN ..................................................................................... 37 

4.1 Hasil ....................................................................................................... 37 

4.1.1 Hasil Uji Torsi Mesin ........................................................................... 37 

4.1.2 Hasil Uji Daya Mesin ........................................................................... 40 

4.2 Pembahasan ................................................................................................ 43 

4.2.1 Torsi Mesin ........................................................................................... 43 

4.2.1 Daya Mesin .......................................................................................... 44 

BAB V PUNUTUP ............................................................................................... 46 

5.1 Kesimpulan ............................................................................................ 46 

5.2 Saran ...................................................................................................... 46 

DAFTAR PUSTAKA ............................................................................................ 45 

LAMPIRAN .......................................................................................................... 47 



 
 

xi 
 

 

DAFTAR GAMBAR 

 

Gambar 2.1 Prinsip Kerja Motor 4 Langkah ........................................................... 8 

Gambar 2.2 Langkah Isap ....................................................................................... 8 

Gambar 2.3 Langkah Kompresi .............................................................................. 9 

Gambar 2.4 Langkah Usaha .................................................................................. 10 

Gambar 2.5 Langkah Buang ................................................................................. 10 

Gambar 2. 6 Dynotest ............................................................................................ 13 

Gambar 2. 7 Pertamax ........................................................................................... 14 

Gambar 2.8 Etanol ................................................................................................ 17 

Gambar 3.1 Alur Penelitian ................................................................................... 19 

Gambar 3.2 Dynotest ............................................................................................. 22 

Gambar 3.3 Motor Nmax ...................................................................................... 23 

Gambar 3.4 Gelas Ukur......................................................................................... 24 

Gambar 3.5 Stopwatch .......................................................................................... 25 

Gambar 3.6 Pertamax ............................................................................................ 25 

Gambar 3.7 Etanol ................................................................................................ 26 

Gambar 3.8 Proses Pencampuran Bahan Bakar .................................................... 28 

Gambar 3.9 Bahan Bakar Masuk Ke Dalam Buret ............................................... 28 

Gambar 3.10 Motor Di Posisikan Pada Dynotest ................................................. 29 

Gambar 3.11 Memasang Strap .............................................................................. 29 

Gambar 3.12 Pemasangangan Sensor ................................................................... 30 

Gambar 3.13 Komputer Dinyalakan ..................................................................... 31 

Gambar 3.14 Membuka Aplikasi .......................................................................... 31 

Gambar 3.15 Tampilan Pada Aplikasi ................................................................... 32 

Gambar 3.16 Memilih Menu Membership ............................................................ 32 

Gambar 3.17 Pengisisan Data Jenis Motor ........................................................... 33 

Gambar 3.18 Memilih Menu Select ...................................................................... 33 

Gambar 3.19 Menyalakan Sepeda Motor.............................................................. 34 



 
 

xii 
 

Gambar 3.20 Mempersiapkan Waktu Menggunakan Stopwatch .......................... 35 

Gambar 3.21 Tarik Gas Secara Konsisten ............................................................. 35 

Gambar 3.22 Menurunkan Kecepatan................................................................... 36 

Gambar 3.23 Melihat Hasil Pengujian .................................................................. 36 

Gambar 4. 1 Hasil Uji Torsi P100 ......................................................................... 38 

Gambar 4. 2 Hasil Uji Torsi P20 ........................................................................... 40 

 

  



 
 

xiii 
 

DAFTAR TABEL 

 

TABEL 2.1 SPESIFIKASI ALKOHOL .......................................................................................... 17 

Tabel 3.1 Sepesifikasi Motor ................................................................................. 23 

Tabel 3.2 Sepesifikasi Pertamax ........................................................................... 26 

Tabel 3. 3 Sepesifikasi Etanol ............................................................................... 27 

Tabel 4. 1 Rekapitulasi Torsi Mesin Bensin 155cc Berbahan Bakar Pertamax 

Murni ............................................................................................................. 37 

Tabel 4. 2 Rekapitulasi Torsi Maksimal Mesin Bensin 155cc Berbahan Bakar 

Pertamax Dan Campuran Etanol 20%........................................................... 39 

Tabel 4. 3 Rekapitulasi Daya Mesin Bensin 110cc Berbahan Bakar Pertamax 

Murni ............................................................................................................. 40 

Tabel 4. 4 Rekapitulasi Daya Mesin Bensin 155cc Berbahan Bakar Pertamax Dan 

Campuran Etanol Sebesar 20%. .................................................................... 42 

 

  



 
 

xiv 
 

DAFTAR LAMPIRAN 

 

lampiran  1 Data Hasil Uji Pertamax Murni ......................................................... 51 

Lampiran  2 Data Hasil Uji Pe20 .......................................................................... 57 

  

 

 


