
 
 

 TUGAS AKHIR  

PENGARUH NILAI KALOR DAN TITIK NYALA BIODIESEL 

NYAMPLUNG-KELAPA TERHADAP SPECIFIC FUEL CONSUMPTION 

Diajukan Guna Memenuhi Persyaratan Untuk Memperoleh Gelar Strata-1 

Pada Prodi Teknik Mesin Fakultas Teknik Universitas Muhammadiyah  

Yogyakarta  

       

  

Disusun Oleh :  

Wendy Maulidi Firlan 

20170130036 

HALAMAN JUDUL  

PROGRAM STUDI S-1 TEKNIK MESIN FAKULTAS TEKNIK  

UNIVERSITAS MUHAMMADIYAH YOGYAKARTA  

2022  









 

v 

 

DAFTAR ISI 

LEMBAR PENGESAHAN ................................................................................... i 

HALAMAN PERNYATAAN ............................................................................... ii 

KATA PENGANTAR .......................................................................................... iii 

DAFTAR ISI .......................................................................................................... v 

DAFTAR GAMBAR ........................................................................................... vii 

DAFTAR TABEL ................................................................................................ ix 

INTISARI  ............................................................................................................. xi 

ABSTRACT ......................................................................................................... xii 

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 

BAB II TINJAUAN PUSTAKA DAN LANDASAN TEORI ............................ 5 

2.1 Tinjauan Pustaka ............................................................................................. 5 

2.2 Landasan Teori ............................................................................................... 9 

BAB III METODE PENELITIAN .................................................................... 22 

3.1 Bahan penelitian ........................................................................................... 22 

3.2 Alat Penelitian .............................................................................................. 24 

3.2.1 Waktu dan Tempat Penelitian ............................................................. 29 

3.3 Proses Pembuatan Biodiesel ......................................................................... 29 

3.3.1 Tahapan Penelitian.............................................................................. 29 

3.3.2 Proses Degumming ............................................................................. 32 

3.3.3 Proses Esterifikasi ............................................................................... 33 

3.3.4 Proses Transesterifikasi ...................................................................... 34 



 

vi 

 

3.3.5 Proses Pembuatan Campuran Biodiesel ............................................. 35 

3.3.6 Pengujian Titik Nyala ......................................................................... 38 

3.3.7 Pengujian Nilai Kalor ......................................................................... 39 

3.3.8 Pengujian Unjuk Kerja Mesin Diesel ................................................. 40 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN ................................... 42 

4.1 Data Bahan Baku Minyak ............................................................................. 42 

4.2 Macam-macam Minyak ................................................................................ 42 

4.3 Titik Nyala .................................................................................................... 46 

4.4 Nilai Kalor .................................................................................................... 49 

4.5 Hasil Pengujian Unjuk Kerja dan Pengaruh Bahan Bakar Terhadap Putaran 

Mesin Diesel ........................................................................................... 51 

4.6 Hasil Pengujian dan Pengaruh Jenis Bahan Bakar Terhadap Daya Listrik 

Pada Mesin Diesel................................................................................... 53 

4.7 Hasil Pengujian dan Pengaruh Jenis Bahan Bakar Terhadap Konsumsi Bahan 

Bakar Mesin Diesel ................................................................................. 55 

4.8  Nilai Kalor Terhadap Specific Fuel Consumption ....................................... 57 

4.9 Titik Nyala Terhadap Specific Fuel Consumption ........................................ 58 

BAB V PENUTUP ............................................................................................... 60 

5.1 Kesimpulan ................................................................................................... 60 

5.2 Saran ............................................................................................................. 61 

DAFTAR PUSTAKA .......................................................................................... 62 

LAMPIRAN ......................................................................................................... 66 

 

 

 

 



 

vii 

 

DAFTAR GAMBAR 

 

Gambar 2.1. buah kelapa sebagai penghasil minyak kelapa murni (VCO) .......... 10 

Gambar 2.2. Buah, Bunga, Biji dan Pohon Nyamplung ....................................... 12 

Gambar 2.3. Reaksi Esterifikasi ............................................................................ 14 

Gambar 2.4. Reaksi Transesterifikasi ................................................................... 15 

Gambar 3.1. Minyak Nyamplung.......................................................................... 22 

Gambar 3.2.  Minyak Kelapa ................................................................................ 23 

Gambar 3.3 Metanol.............................................................................................. 23 

Gambar 3.4 Katalis................................................................................................ 23 

Gambar 3.5 Solar murni ........................................................................................ 24 

Gambar 3.6 Mesin diesel silinder tunggal............................................................. 24 

Gambar 3.7 Lampu................................................................................................ 25 

Gambar 3.8 Alat pencampur biodiesel .................................................................. 26 

Gambar 3.9 Alat pemanas dan pengaduk biodiesel .............................................. 26 

Gambar 3.10 Magnetic Stirrer .............................................................................. 26 

Gambar 3.11 Alat Titik Nyala ............................................................................... 27 

Gambar 3.12 Alat Bomb Calorimeter ................................................................... 27 

Gambar 3.13 Gelas Beker ..................................................................................... 28 

Gambar 3.14 Gelas Ukur....................................................................................... 28 

Gambar 3.15 Toples .............................................................................................. 29 

Gambar 3.16 Thermometer ................................................................................... 29 

Gambar 3.17 Diagram alir tahapan penelitian ...................................................... 30 

Gambar 3.17 Diagram alir tahapan penelitian (lanjutan) ...................................... 31 

Gambar 3.18 Diagram alir Proses Degumming..................................................... 32 



 

viii 

 

Gambar 3.19 Diagram alir esterifikasi .................................................................. 33 

Gambar 3.20 Diagram alir transesterifikasi .......................................................... 34 

Gambar 3.21 Diagram alir pengujian unjuk kerja mesin diesel(lanjutan) ............ 41 

Gambar 4.1 Hasil pengujian Titik Nyala komposisi campuran biodiesel 

nyamplung-kelapa .............................................................................. 47 

Gambar 4.3 Hasil pengujian nilai kalor dengan bahan bakar biodiesel komposisi 

1:9 – 9:1 .............................................................................................. 50 

Gambar 4.4 Putaran mesin terhadap beban lampu menggunakan variasi bahan 

bakar pada bukaan throttle 100% ....................................................... 52 

Gambar 4.5 Perbandingan putaran mesin diesel terhadap daya yang dihasilkan 

dengan bahan bakar solar dan biodiesel B30 dengan komposisi 1:9 – 

9:1. ...................................................................................................... 54 

Gambar 4.6 Perbandingan konsumsi bahan bakar spesifik menggunakan bahan 

bakar solar dan biodiesel B30 dengan komposisi 1:9 – 9:1 ............... 56 

Gambar 4.7 Hubungan nilai kalor dengan SFC .................................................... 58 

Gambar 4.8 Hubungan Titik Nyala terhadap SFC ................................................ 59 

 

 

 

 

 

 

 

 

 



 

ix 

 

DAFTAR TABEL  

 

Tabel 2.1. Komposisi asam lemak minyak kelapa ................................................ 10 

Tabel 2.2. Karakteristik pada minyak kelapa ........................................................ 11 

Tabel 2.3. Komposisi asam lemak minyak Nyamplung ....................................... 11 

Tabel 2.4. Karakteristik minyak Nyamplung ........................................................ 12 

Tabel 2.5. Perbandingan biodiesel dan petrodiesel ............................................... 13 

Tabel 2.6. Syarat mutu biodiesel SNI 7182-2015 ................................................. 16 

Tabel 3.1. Spesifikasi motor diesel ....................................................................... 25 

Tabel 3.2  Komposisi Variasi Campuran Minyak Jatropha – Minyak Kelapa ..... 35 

Tabel 3.3  Komposisi Variasi Campuran Biodiesel (Nyamplung – Kelapa) B30 36 

Tabel 4.1 Karakteristik bahan baku biodiesel ....................................................... 42 

Tabel 4.2 minyak nyamplung dan minyak kelapa hasil degumming, esterifikasi, 

dan transesterifikasi ............................................................................ 43 

Tabel 4.3 variasi minyak nyamplung dan minyak kelapa murni 1:9 – 9:1 ........... 44 

Tabel 4.4 variasi minyak nyamplung dan minyak kelapa campuran B30             

1:9 – 9:1 .............................................................................................. 45 

Tabel 4.5 minyak nyamplung, minyak kelapa, dan solar ...................................... 46 

Tabel 4.6 Hasil pengujian Titik Nyala terhadap komposisi campuran biodiesel 

nyamplung dan biodiesel kelapa. ....................................................... 47 

Tabel 4.7 Hasil Pengujian Titik Nyala Terhadap komposisi campuran B30 ........ 48 

Tabel 4.8 Hasil Pengujian Nilai Kalor Biodiesel Murni Campuran Minyak 

Nyamplung dan Minyak Kelapa ........................................................ 50 

Tabel 4.9 Perbandingan pembebanan lampu terhadap putaran mesin dengan bahan 

bakar solar + B30 masing-masing komposisi .................................... 52 



 

x 

 

Tabel 4.10 Perbandingan putaran mesin diesel terhadap daya yang dihasilkan 

dengan bahan bakar solar dan biodiesel B30 dengan komposisi 1:9 – 

9:1 ....................................................................................................... 54 

Tabel 4.11 Perbandingan konsumsi bahan bakar spesifik menggunakan bahan 

bakar solar dan biodiesel B30 pada komposisi 1:9 – 9:1. .................. 56 

Tabel 4.12 Nilai Kalor terhadap SFC .................................................................... 57 

Tabel 4.13 Nilai Titik Nyala terhadap SFC .......................................................... 59 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


