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KAJIAN TEKNIS DAN EKONOMI PENGARUH PENGGUNAAN BAHAN 

BAKAR B-30 PADA MESIN INDUK KAPAL 

 

 

Rarasaty Dwi Anoraganingrum Junaedi 

 

Abstrak  

 

Mesin diesel menggunakan bahan bakar biodiesel sebagai bahan bakar 

untuk pembakaran mesin. Salah satunya bakan bakar alternatif yang digunakan 

untuk mesin diesel adalah B-30 untuk mengetahui kelayakan bahan bakar B-30 

maka dilakukan teknis pengujian mesin diesel terhadap bahan bakar Solar. Hasil 

yang diperoleh dalam pengujian pada mesin diesel Kipor 170F yang menggunakan 

bahan bakar B-30 dan Solar untuk Putaran Konstan; perbandingan daya poros (kW) 

sebesar 0,1279 (0,0942), 0,2898 (0,2195), 0,3463 (0,2837), 0,3974 (0,3514). Untuk 

pemakaian bahan bakar (Kg/jam) sebesar 0,3362 (0,3185), 0,3835 (0,3225), 0,4236 

(0,3468), 0,4380 (0,3671). Untuk efisiensi thermal dalam % sebesar 3,0096 

(2,4384), 7,2966 (4,564), 8,0094 (6,0128), 8,3742 (6,9734). Sementara untuk 

Beban Konstan; pada perbandingan daya poros (kW) sebesar 0,3874 (0,3413), 

0,9331 (0,4687), 1,3674 (0,5265), 1,8356 (0,5649). Untuk pemakaian bahan bakar 

FC (Kg/jam) sebesar 0,4268 90,2547), 0,7981 (0,5426), 1,2597 (0,9827), 1,5688 

(1,2479). Dan untuk efisiensi thermal (%) yaitu sebesar 8,9036 (7,1894), 16,7135 

(12,7212), 14,4887 (10,9825), 11,9436 (8,67894). Masing-masing untuk 

penggunaan bahan bakar Solar dan B30. 

 

Kata Kunci : Bahan bakar B-30, bahan bakar Solar, perbandingan daya poros, 

pemakaian bahan bakar, efisiensi thermal.  
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ASSESS TECHNICAL AND ECONOMIC OF EFFECT B-30 FUEL ON THE 

SHIP MAIN ENGINE 

 

 

Rarasaty Dwi Anoraganingrum Junaedi 

 

Abstract 

 

Diesel engines use biodiesel as fuel for engine combustion. One of the 

alternative fuels used for diesel engines is B-30. To determine the feasibility of B-

30 fuel, technical testing of diesel engines is carried out on diesel fuel. The result 

obtained in the test on the Kipor 170F diesel engine that uses B-30 fuel and Diesel 

for Constant Rotation; the ratio of shaft power (kW) is 0,1279 (0,0942), 0,2898 

(0,2195), 0,3463 (0,2837), 0,3974 (0,3514). For fuel consumtion (Kg/hour) of 

0,3362 (0,3185), 0,3835 (0,3225), 0,4236 (0,3468), 0,4380 (0,3671). The thermal 

efisiency in % is 3,0096 (2,4384), 7,2966 (4,564), 8,0094 (6,0128), 8,3742 (6,9734). 

Meanwhile for Constant Load; in the ratio of shaft power (kW) of 0,3874 (0,3413), 

0,9331 (0,4687), 1,3674 (0,5265), 1,8356 (0,5649). For fuel consumtion FC 

(Kg/hour) is 0,4268 90,2547), 0,7981 (0,5426), 1,2597 (0,9827), 1,5688 (1,2479). 

And the thermal efficiency (%) is 8,9036 (7,1894), 16,7135 (12,7212), 14,4887 

(10,9825), 11,9436 (8,67894). Each for the use of diesel fuel and B-30. 

 

Keywords : B-30 fuel, Diesel fuel, shaft power ratio, fuel consumption, thermal 

efficiency. 

 

 

 

 

 

 

 

 

 

 

 







x 
 

DAFTAR ISI 

HALAMAN JUDUL .............................................................................................. i 

PERNYATAAN ORISINALITAS ....................................................................... ii 

PERNYATAAN PERSETUJUAN PUBLIKASI ..............................................  iii 

LEMBAR PENGESAHAN ................................................................................. iv 

HALAMAN PENGESAHAN PEMBIMBING ................................................... v 

ABSTRAK ............................................................................................................ vi 

ABSTRACT ......................................................................................................... vii 

KATA PENGANTAR ........................................................................................ viii 

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

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

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

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

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

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

1.2      Perumusan Masalah .................................................................................. 4 

1.3 Batasan Masalah ....................................................................................... 4 

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

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

1.6      Sistematika Penulisan ............................................................................... 5 

BAB 2   TINJAUAN PUSTAKA .......................................................................... 6 

2.1 Peneliti Terdahulu .................................................................................... 6 

2.2 Definisi Teknis ......................................................................................... 8 

2.3 Definisi Ekonomis .................................................................................... 9 

2.4 Definisi Biodisel B30 ............................................................................... 9 

2.5 Definisi Bahan Bakar Kapal (Marine Fuel Oil) ..................................... 11 



xi 
 

2.6 Definisi Bahan Bakar Solar .................................................................... 13 

2.7 Definisi Mesin Diesel ............................................................................. 15 

BAB 3   METODE PENELITIAN ..................................................................... 24 

3.1 Tempat, Waktu, Dan Objek Penelitian ................................................... 24 

3.2 Langkah Metode Penelitian .................................................................... 25 

3.3 Deskripsi Sistem Alat dan Bahan Pengujian .......................................... 26 

3.4 Tahapan Pengujian ................................................................................. 27 

BAB 4   HASIL DAN PEMBAHASAN ............................................................. 28 

4.1 Karakteristik Bahan ................................................................................ 28 

4.2 Deskripsi Hasil Perhitungan Dan Pengujian Bahan Bakar ..................... 28 

4.3 Deskripsi Analisa Grafik Dari Pengujian Bahan Bakar .......................... 35 

4.4 Deskripsi Keekonomisan Bahan Bakar .................................................. 43 

4.5 Validasi ................................................................................................... 45 

4.6 Variasi ..................................................................................................... 48 

BAB 5   PENUTUP .............................................................................................. 49 

5.1 Kesimpulan ............................................................................................. 49 

5.2 Saran ....................................................................................................... 50 

DAFTAR PUSTAKA 

RIWAYAT HIDUP 

LAMPIRAN 

 

 

 

 

 

 



xii 
 

DAFTAR GAMBAR 

 

Gambar 2. 1 Prinsip Kerja Mesin Diesel .............................................................. 18 

Gambar 2. 2 SiklusMesin Diesel ........................................................................... 19 

Gambar 3. 1 Flowchart Penelitian ......................................................................... 24 

Gambar 4. 1 Grafik Beban Terhadap Daya Poros................................................. 36 

Gambar 4. 2 Grafik  Atas Beban Dan Konsumsi Bahan Bakar (FC) .................... 37 

Gambar 4. 3 Grafik  Terhadap  Beban Dan Efisiensi Termal ............................... 38 

Gambar 4. 4 Grafik  Terhadap Putaran Dan Daya Poros ...................................... 39 

Gambar 4. 5 Grafik Hubungan Putaran  Dan Konsumsi Bahan Bakar ................. 41 

Gambar 4. 6 Grafik Hubungan Terhadap Putaran Dan Efisiensi Termal ............. 42 

Gambar 4. 7 Grafik Daya Poros Efektif Pada Putaran Konstan ........................... 45 

Gambar 4. 8 Grafik Pemakaian Bahan Bakar Pada Putaran Konstan ................... 46 

Gambar 4. 9 Grafik Efisiensi Thermal Pada Putaran Konstan.............................. 46 

Gambar 4. 10 Daya Poros Efektif Pada Beban Konstan ....................................... 47 

Gambar 4. 11 Pemakaian Bahan Bakar Pada Beban Konstan .............................. 47 

Gambar 4. 12 Efisiensi Thermal Bakar Pada Beban Konstan .............................. 48 

 

  

 

 

 

 

 

 

 

 

 

 

 

 



xiii 
 

DAFTAR TABEL 

 

Tabel 4. 1 Spesifikasi Bahan Bakar ...................................................................... 28 

Tabel 4. 2 Daya Poros Terhadap Beban ................................................................ 36 

Tabel 4. 3 Konsumsi Bahan Bakar Terhadap Beban ............................................ 37 

Tabel 4. 4 Efisiensi Termal Terhadap Beban ........................................................ 38 

Tabel 4. 5 Daya Poros Terhadap Putaran .............................................................. 39 

Tabel 4. 6 Konsumsi Bahan Bakar Terhadap Putaran .......................................... 40 

Tabel 4. 7 Efisiensi Termal Terhadap Putaran ...................................................... 42 

Tabel 4. 8 Biaya Operasional Bahan Bakar .......................................................... 43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiv 
 

DAFTAR LAMPIRAN 

 

 

Lampiran 1 Lembar Konsultasi Pembimbing 

Lampiran 2 Surat Pernyataan Bebas Plagiarisme 

Lampiran 3 Hasil Turnitin 

 


