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ABSTRAK 
 

Pabrik industri kelapa sawit di Indonesia berkembang pesat dan banyak, baik milik 

PTPN,SWASTA,maupun perkebunan rakyat dan untuk pabriknya yaitu CPO 

(Crude Palm Oil) dan PKO (Palm Kernel Oi)l. Kelapa sawit ini memiliki peranan 

yang penting dalam indutri minyak yaitu dapat menggantikan kelapa sebagai 

sumber bahan bakunya. Fokus pada penelitian ini adalah alat yang digunakan untuk 

melakukan pensortiran brondolan buah kelapa sawit berdasarkan warna dan ukuran 

dengan menggunakan Mikrokontroler Arduino Uno ATMega328P, Motor Dc 

sebagai Penggerak Konveyor, Motor Servo sebagai Gerbang pembukan dan 

penutup jalannya arah brondolan buah, Sensor Warna TC3200 berfungsi untuk 

mengaetahui nilai intensitas cahaya warna buah serta Sensor LDR dan Laser untuk 

mengetahui ukuran brondolan buah. 

 

Kata kunci : Arduino, Kelapa sawit, Pensortir, Brondolan, TCS3200, Konveyor 
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ABSTRACT 

 

Palm oil industry factories in Indonesia are growing rapidly and many belong to 

PTPN, PRIVATE VOCATIONAL SCHOOL, and smallholder plantations and for 

the factories, namely CPO (Crude Palm Oil) and PKO (Palm Kernel Oil. This palm 

oil has an important role in the oil industry, which can replace coconut as a source 

of raw material. The focus of this research is a tool used to sort the loose fruit by 

color and size using the Arduino Uno ATMega328P Microcontroller, Dc Motor as 

Conveyor Drive, Servo Motor as the opening gate and closing the way to the loose 

fruit, The TC3200 Color Sensor functions to find out the value of the light intensity 

of the fruit color and the LDR and Laser sensors to determine the size of the fruit 

loose. 

 

Keywords: Arduino, oil palm, sorter, loose fruit, TCS3200, Conveyor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



x 

 

DAFTAR ISI 

 

 

  Halaman 

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

HALAMAN PENGESAHAN ...........................................................................ii 

LEMBAR PENGESAHAN………………………………………………….. iii 

SURAT PERNYATAAAN…………………………………………………... iv 

MOTTO DAN PERSEMBAHAN…………………………………………... v 

ABSTRAK…………………………………………………………………… vi 

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

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

DAFTAR GAMBAR.........................................................................................xiii 

DAFTAR TABEL .............................................................................................xiv 

BAB I PENDAHULUAN 

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

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

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

1.4 Metode Penelitian ..............................................................................4 

1.4.1 Studi Pustaka ......................................................................4 

1.4.2 Metode Laboratorium .......................................................4 

1.4.3 Metode Konsultasi ..............................................................4 

1.5 Tujuan Dan Manfaat .........................................................................4 

1.6 Sistematika Penulian .........................................................................5 

BAB II TINJAUAN PUSTAKA 

 2.1 Tanaman Kelapa Sawit .................................................................. 7 

           2.1.1 Tipe Tanaman Kelapa Sawit ............................................ 8 

 2.2 Input ................................................................................................. 10 

           2.2.1 Catu Daya(Power Suply) ................................................... 10 

           2.2.2 Transformator ................................................................... 11 

           2.2.3 Dioda ................................................................................... 12 



xi 

 

           2.2.4 Kapasitor ............................................................................ 16 

           2.2.5 Resistor ............................................................................... 19 

 2.3 Sensor Warna TCS3200 ................................................................. 20 

 2.4 Motor DC ......................................................................................... 21 

 

BAB III RANCANG BANGUN ALAT 

 3.1 Desain Prototype alat sortir brondolan buah sawit .................... 23 

 3.2 Diagram Blok Rangkaian .............................................................. 23 

           3.2.1 Cara Kerja Alat ................................................................. 24 

 3.3 Perancangan Alat............................................................................ 25 

 3.4 Input ................................................................................................. 25 

           3.4.1 Perancangan Catu Daya ................................................... 25 

           3.4.2 Laser.................................................................................... 26 

           3.4.3 LDR ..................................................................................... 27 

           3.4.4 TCS 3200 ............................................................................ 28 

 3.5 Proses ............................................................................................... 29 

           3.5.1 Arduino ............................................................................... 29 

 3.6 Output .............................................................................................. 30 

           3.6.1 Motor Servo ........................................................................ 30 

           3.6.2 LCD ..................................................................................... 31 

           3.6.3 Motor DC ............................................................................ 32 

 3.7 Perancangan Software ................................................................... 33 

 3.8 Skematik Rangkaian ...................................................................... 35 

 3.9 Analisa Pengujian Alat  .................................................................. 35 

           3.9.1 Metode Pengujian .............................................................. 35 

           3.9.2 Pengujian Alat Sortir ........................................................ 36 

BAB IV HASIL DAN PEMBAHASAN 

 4.1 Tujuan Pengukuran ....................................................................... 41 

 4.2 Titik Pengukuran Alat ................................................................... 41 

 4.3 Hasil Pengukuran dan Penghitungan ........................................... 42 

 4.4 Hasil Perhitungan ........................................................................... 43 



xii 

 

           4.4.1 Perhitungan Pada Catu Daya ........................................... 43 

           4.4.2 Perhitungan TP 11 Pada Motor DC................................. 47 

           4.4.3 Perhitungan Persentase Kesalahan .................................. 47 

 4.5 Pengujian Sistem ............................................................................. 48 

 4.6 Analisa ............................................................................................. 49 

BAB V PENUTUP 

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

 5.2 Saran ................................................................................................ 51 

DAFTAR PUSTAKA 

LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 

 

DAFTAR GAMBAR 

 

Gambar                                                                                                                                 Halaman  

2.1 Tipe Kelapa Sawit .. ..................................................................................................... 10 

2.2. Rangkaian Catu Satu. ................................................................................................. 11 

2.3. Simbol Trafo….……………………..………………………………………10 

2.4. Simbol Dioda………………………………………………………………..12 

2.5. karakteristik Reverse Bias…………………………………………………...13 

2.6. Karakteristik Forward Bias………………………………………………….14 

2.7.   Kurva Karakteristik Dioda ………….......................................................... 14 

2.8.   Siklus Pertama Penyearah …………………………………………………15 

2.9.   Siklus Kedua Penyearah ………….……………………………………… 16 

2.10. Pengisian Kapasitor ……………………...………………………………. 16 

2.11. Kapasitor Mempertahankan Muatan …………………………………..…. 17 

2.12. Periode Dioda Kembali Seperti Awal ………………………………....…. 17 

2.13. Contoh Riak Tegangan ……………………..……………………………. 18 

2.14. Karakteristik Resistor ………………………….………………………… 18 

2.15. Sensor Warna TCS3200 ………………………………...……………….. 19 

2.16. Karakteristik Motor DC ……………………………..…………………… 22 

3.1.   Block Diagram Penyortiran Buah …………………………………..……. 24 

3.2.   Skema Rangkaian Catu Daya …………...................................………….. 26 

3.3.   Laser …………….......................………………………………………… 27 

3.4.   Karakteristik LDR ………………………………………….……………. 28 

3.5.   TCS 3200 ………………………………………..……………………….. 28 

3.6.   Arduino Uno ………………………………………….………………….. 29 

3.7.   Motor Servo ………………………..…………………………………….. 30 

3.8.   LCD …………………………………...………………………………….. 31 

3.9.   Motor DC ………………………………...………………………………. 32 

3.10. Diagram Alir ……………………….…………………………………….. 34 

file:///C:/Users/User/Downloads/6.%20DAFTAR%20GAMBAR.docx%23_Toc18152324
file:///C:/Users/User/Downloads/6.%20DAFTAR%20GAMBAR.docx%23_Toc18152325
file:///C:/Users/User/Downloads/6.%20DAFTAR%20GAMBAR.docx%23_Toc18152326


xiv 

 

3.11. Skematik Gambar Dalam Aplikasi ………………………………………. 35 

3.12. Sensor TCS3200 Menscan Warna Buah ……………….………………... 36 

3.13. Hasil Sensor TCS3200 Menscan Warna Buah ………………………...… 37 

3.14. Hasil Scaning Sensor TCS3200 dan LDR Laser …………………..…….. 38 

3.15. Hasil Scaning Sensor TCS3200 dan LDR Laser ……..................……….. 39 

3.16. Hasil Akhir Pensortiran Brondolan Buah Kelapa Sawit ……...………….. 40 

4.1.   Titik Pengukuran Dalam Skema Rangkaian …………….….…...…..…… 42 

4.2    Nilai Intensitas Warna Sensor TCS3200 ……………...….…..………….. 49 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xv 

 

DAFTAR TABEL 

 

 

 Halaman 

3.1. Komponen Catu Daya  .............................................................................26 

3.2. Spesifikasi Laser  .....................................................................................27 

3.3. Spesifikasi TCS 3200  ..............................................................................28 

3.4. Spesifikasi Arduino  .................................................................................29 

3.5. Spesifikasi Motor Servo  ..........................................................................31 

3.6. Spesifikasi LCD  ......................................................................................32 

3.7. Spesifikasi Motor DC  ..............................................................................32 

4.1. Hasil Pengukuran  ....................................................................................42 

4.2. Persentasi Kesalahan  ...............................................................................48 

 

 

 


