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MOTTO 

“Satu satunya sumber pengetahuan adalah pengalaman.” 

(Albert Einstein). 

“Tidak ada penemuan hebat yang pernah dibuat tanpa tebakan yang berani.” 

(Isaac Newton) 

“Semua yang hebat di masa lalu diejek, dikutuk, diperangi, ditekan, hanya untuk 

muncul semakin kuat, semakin penuh kemenangan dari perjuangan.” 

(Nikola Tesla) 



ix 
 

DAFTAR ISI 

 

HALAMAN SAMPUL TUGAS AKHIR ............................................................. i 

HALAMAN PERSETUJUAN SIDANG TUGAS AKHIR ................................ ii 

LEMBAR PENGESAHAN DOSEN PENGUJI ................................................ iii 

LEMBAR PENGESAHAN TUGAS AKHIR .................................................... iv 

PERNYATAAN ..................................................................................................... v 

PRAKATA ............................................................................................................ vi 

MOTTO .............................................................................................................. viii 

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

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

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

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

ABSTRAK ........................................................................................................... xv 

ABSTRACT ......................................................................................................... xvi 

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

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

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

1.3 Tujuan ................................................................................................................ 3 

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

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

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

BAB 2 TINJAUAN PUSTAKA ............................................................................ 5 

2.1 Sepeda Motor Matic ........................................................................................... 5 

2.2 Oli Mesin ........................................................................................................... 6 

2.2.1 Oli Mineral ..................................................................................................... 7 

2.2.2 Oli Semi Sintetik ............................................................................................ 7 

2.2.3 Oli Sintetik Penuh .......................................................................................... 8 

2.3 Sistem Kerja Oli ................................................................................................. 8 

2.4 Mikrokontroler ESP-32 ...................................................................................... 9 

2.5 Arduino IDE ..................................................................................................... 10 

2.6 Sensor Hall ....................................................................................................... 11 

2.7 Sensor DS18B20 .............................................................................................. 12 

2.8 Buzzer ............................................................................................................... 13 



x 
 

2.9 LCD (Liquid Crystal Display) .......................................................................... 14 

2.10 Modul I2C (Inter-Integrated Circuit) ............................................................... 15 

2.11 Stepdown DC-DC Converter XL4016 10A ...................................................... 15 

BAB 3 METODOLOGI PENELITIAN ............................................................ 17 

3.1 Alur Penelitian ................................................................................................. 17 

3.2 Desain Sistem ................................................................................................... 17 

3.2.1 Diagram Blok ............................................................................................... 18 

3.2.2 Flowchart ..................................................................................................... 19 

3.2.3 Desain Skema Keseluruhan Sistem .............................................................. 21 

3.3 Desain Alat ....................................................................................................... 22 

3.4 Perakitan Alat ................................................................................................... 22 

BAB 4 HASIL DAN PEMBAHASAN ............................................................... 24 

4.1 Pengujian Alat .................................................................................................. 24 

4.1.1 Pengujan Akumulator atau Accu .................................................................. 24 

4.1.2 Pengujian Sensor Hall .................................................................................. 24 

4.1.3 Pengujian Sensor DS18B20.......................................................................... 27 

4.1.4 Pengujian Mikrokontroler ............................................................................ 28 

4.2 Pengujian Alat Keseluruhan ............................................................................. 29 

BAB 5  KESIMPULAN DAN SARAN .............................................................. 45 

5. 1. Kesimpulan ...................................................................................................... 45 

5. 2. Saran ................................................................................................................ 45 

DAFTAR PUSTAKA .......................................................................................... 46 

LAMPIRAN ......................................................................................................... 48 

BIODATA PENULIS .......................................................................................... 53 

 

 

 

 

 

 

 

 

 

 



xi 
 

DAFTAR GAMBAR 

 

Gambar 2. 1 Sepeda Motor Matic ..................................................................................... 5 

Gambar 2. 2 Oli Mineral ................................................................................................... 7 

Gambar 2. 3 Oli Semi Sintetik .......................................................................................... 7 

Gambar 2. 4 Oli Sintetik Penuh ........................................................................................ 8 

Gambar 2. 5 Sistem Kerja Oli ........................................................................................... 9 

Gambar 2. 6 Pin Out Mikrokontroler ESP 32 ................................................................. 10 

Gambar 2. 7 Arduino IDE .............................................................................................. 11 

Gambar 2. 8 Sensor Hall ................................................................................................. 12 

Gambar 2. 9 Sensor DS18B20 ........................................................................................ 13 

Gambar 2. 10 Buzzer ...................................................................................................... 13 

Gambar 2. 11 Liquid Crystal Display (LCD) .................................................................. 14 

Gambar 2. 12 I2C (Inter-Integrated Circuit) .................................................................. 15 

Gambar 2. 13 Modul XL4016 ........................................................................................ 16 

Gambar 3. 1 Diagram Alur Penelitian ............................................................................ 17 

Gambar 3. 2 Diagram Blok Sistem ................................................................................. 18 

Gambar 3. 3 Flowchart Jarak Tempuh ........................................................................... 19 

Gambar 3. 4 Flowchart Suhu Mesin ............................................................................... 20 

Gambar 3. 5 Skema Rangkaian Sistem ........................................................................... 21 

Gambar 3. 6 Desain Alat ................................................................................................ 22 

Gambar 4. 1 Grafik Selisih Jarak Speedometer dan Sensor Hall .................................... 26 

Gambar 4. 2 Tampilan Jarak Tempuh pada LCD ........................................................... 27 

Gambar 4. 3 Grafik Selisih Nilai Suhu Termogun dan Sensor DS18B20 ....................... 28 

Gambar 4. 4 Tampilan Suhu Mesin Pada LCD ............................................................... 28 

Gambar 4. 5 Hasil Pemasangan Perangkat Pada Sepeda Motor ...................................... 29 

Gambar 4. 6 Grafik Volume Oli Yang Hilang Terhadap Selisih Kenaikan Suhu Mesin 

Dengan Menggunakan Oli Mineral .................................................................................. 32 

Gambar 4. 7 Grafik Volume Oli Yang Hilang Terhadap Jarak Dengan Menggunakan Oli 

Mineral ............................................................................................................................. 32 

Gambar 4. 8 Grafik Jarak Terhadap Selisih Waktu Kenaikan Suhu Dengan 

Menggunakan Oli Mineral ............................................................................................... 33 

Gambar 4. 9 Grafik Volume Oli Yang Hilang Terhadap Selisih Kenaikan Suhu Mesin 

Dengan Menggunakan Oli Semi Sintetik ......................................................................... 35 

Gambar 4. 10 Grafik Volume Oli Yang Hilang Terhadap Jarak Dengan Menggunakan 

Oli Semi Sintetik .............................................................................................................. 35 

Gambar 4. 11 Grafik Jarak Terhadap Selisih Waktu Kenaikan Suhu Dengan 

Menggunakan Oli Semi Sintetik ...................................................................................... 36 

Gambar 4. 12 Grafik Volume Oli Yang Hilang Terhadap Selisih Kenaikan Suhu Mesin 

Dengan Menggunakan Oli Sintetik Penuh ....................................................................... 38 

Gambar 4. 13 Grafik Volume Oli Yang Hilang Terhadap Jarak Dengan Menggunakan 

Oli Sintetik Penuh ............................................................................................................ 38 

Gambar 4. 14 Grafik Jarak Terhadap Selisih Waktu Kenaikan Suhu Dengan 

Menggunakan Oli Sintetik Penuh ..................................................................................... 39 

Gambar 4. 15 Grafik Perbandingan Kenaikan Suhu Mesin Dengan Menggunakan Tiga 

Jenis Oli ........................................................................................................................... 40 

Gambar 4. 16 Grafik Perbandingan Waktu Kenaikan Suhu Pada Mesin Dengan 

Menggunakan Tiga Jenis Oli ............................................................................................ 41 



xii 
 

Gambar 4. 17 Grafik Perbandingan Volume Oli Dengan Menggunakan Tiga Jenis Oli . 42 

Gambar 4. 18 Notifikasi pada LCD ................................................................................ 44 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 
 

DAFTAR TABEL 

 

Tabel 2. 1 Spesifikasi Sepeda Motor ................................................................................. 6 

Tabel 2. 2 Spesifikasi Oli Mineral ..................................................................................... 7 

Tabel 2. 3 Spesifikasi Oli Semi Sintetik ............................................................................ 8 

Tabel 2. 4 Spesifikasi Oli Sintetik Penuh .......................................................................... 8 

Tabel 2. 5 Spesifikasi Mikrokontroler ESP 32 ................................................................ 10 

Tabel 2. 6 Spesifikasi Arduino IDE ................................................................................. 11 

Tabel 2. 7 Spesifikasi Sensor Hall ................................................................................... 12 

Tabel 2. 8 Spesifikasi Sensor DS18B20 .......................................................................... 13 

Tabel 2. 9 Spesifikasi Buzzer .......................................................................................... 14 

Tabel 2. 10 Spesifikasi Liquid Crystal Display (LCD) .................................................... 14 

Tabel 2. 11 Spesifikasi I2C (Inter-Integrated Circuit) ..................................................... 15 

Tabel 2. 12 Spesifikasi Modul XL4016 ........................................................................... 16 

Tabel 3. 1 Spesifikasi Alat ............................................................................................... 22 

Tabel 4. 1 Hasil Pengukuran Akumulator atau Accu ....................................................... 24 

Tabel 4. 2 Hasil Pengujian Jarak Antara Sensor Hall Dengan Magnet. ........................... 25 

Tabel 4. 3 Hasil Kalibrasi Ketelitian Dari Sensor Hall. ................................................... 26 

Tabel 4. 4 Hasil Kalibrasi Ketelitian Dari Sensor DS18B20. .......................................... 27 

Tabel 4. 5 Hasil Pengujian Mikrokontroler ..................................................................... 29 

Tabel 4. 6 Hasil Pengujian Sistem dan Pengambilan Data Jenis Oli Mineral .................. 31 

Tabel 4. 7 Hasil Pengujian Sistem dan Pengambilan Data Jenis Oli Semi Sintetik ......... 34 

Tabel 4. 8 Hasil Pengujian Sistem dan Pengambilan Data Jenis Oli Sintetik Penuh ....... 37 

Tabel 4. 9 Nilai Kenaikan Suhu Mesin Dengan Tiga Jenis Oli ........................................ 40 

Tabel 4. 10 Nilai Waktu Kenaikan Suhu Pada Mesin Dengan Tiga Jenis Oli .................. 41 

Tabel 4. 11 Nilai Volume Oli Dengan Menggunakan Tiga Jenis Oli .............................. 42 

Tabel 4. 12 Hasil Uji Notifikasi Alat ............................................................................... 43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiv 
 

DAFTAR LAMPIRAN 

 

Lampiran 1 Source Code Sistem .................................................................................... 48 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




