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ABSTRAK  

 

Nama : Elang Erlangga Ramadhan 

NIM : 061002000003 

Program Studi : Teknik Mesin 

Judul Skripsi/Tesis : Rancang Bangun Sistem Pengaturan Mesin 3 in 1  

Pengolah Sampah Organik Dengan Sensor yang 

Terintegrasi 

 

Banyaknya permasalahan pengolahan limbah organik menjadi pupuk yang 

efisien dan berkelanjutan telah menjadi perhatian utama dalam usaha mengurangi 

dampak lingkungan negatif dan mendukung pertanian berkelanjutan, maka mesin 

inovatif revolusioner telah dikembangkan.Sistem ini menggabungkan tiga fungsi 

utama dalam satu mesin, yaitu pencacahan, pengadukan, dan pengeringan, untuk 

menciptakan solusi yang tepat dalam mengelola sampah organik. Metode 

perancangan sistem ini melibatkan identifikasi kebutuhan, pemilihan sensor dan 

aktuator yang sesuai, pemrograman, dan perkitan perangkat keras. Keunikan sistem 

ini terletak pada integrasi sensor yang memungkinkan pengawasan dan 

pengendalian proses pengolahan secara otomatis. Sensor mesin ini mencakup 

berbagai aspek, termasuk sensor kelembaban, sensor suhu, dan sensor proximity. 

Hasil dari perancangan ini adalah menghasilkan program yang dapat dioperasikan 

di mesin pengolah sampah 3 in 1  dengan sensor yang terintegrasi yang memonitor 

pengolahan limbah organik. 

Kata kunci: pencacahan, pengadukan, pengeringan, sensor pintar, mesin 
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ABSTRACT 

 

Name : Elang Erlangga Ramadhan  

Student ID Number : 061002000003 

Major : Mechanical Engineering 

 Title : Design and Development of a 3-in-1 Organic Waste 

Processing Machine Control System with Integrated 

Sensors 

 

 

The numerous challenges of efficiently and sustainably processing organic 

waste into fertilizer have become a major focus in efforts to reduce negative 

environmental impacts and support sustainable agriculture. Consequently, a 

revolutionary innovative machine has been developed. This system combines three 

main functions into one machine: shredding, mixing, and drying, creating an 

effective solution for managing organic waste. The system design method involves 

identifying needs, selecting appropriate sensors and actuators, programming, and 

hardware prototyping. The uniqueness of this system lies in its integration of 

sensors that allow for automated monitoring and control of the processing. The 

machine’s sensors include various types such as moisture sensors, temperature 

sensors, and proximity sensors. The result of this design is a program that operates 

within a 3-in-1 waste processing machine with integrated sensors that monitor the 

processing of organic waste.. 

Keywords: Shredding, Mixing, Drying, Smart Sensors, Machine 

 

 

 

 

 

 

 



viii 

 

DAFTAR ISI 

 

HALAMAN PERNYATAAN ORISINALITAS ..................................................... i 

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

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

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

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

DAFTAR ISI ........................................................................................................ viii 

DAFTAR GAMBAR .............................................................................................. x 

DAFTAR TABEL .................................................................................................. xi 

DAFTAR LAMPIRAN ......................................................................................... xii 

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

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

1.2 Rumusan Masalah ......................................................................................... 2 

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

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

1.5 Manfaat Penelitian ........................................................................................ 3 

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

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

2.1 Teori Sampah ................................................................................................ 5 

2.2 Konsep Mesin 3 in 1 dengan Fungsi  Pencacah, Pengaduk, dan Pemanas ...... 7 

2.2.1.Mesin Pencacah ...................................................................................... 7 

2.2.2. Mesin Pengaduk ..................................................................................... 8 

2.2.3. Mesin Pemanas ...................................................................................... 9 

2.3 Sensor ......................................................................................................... 11 

2.3.1. Proximity Sensor .................................................................................. 11 

2.3.2. Sensor Temperatur ............................................................................... 15 

2.3.3. Sensor Kelembaban ............................................................................. 20 

2.4 Aktuator ...................................................................................................... 21 



ix 

 

2.4.1. Motor AC ............................................................................................. 21 

2.4.2. Motor DC ............................................................................................. 21 

2.4.3. Pemantik .............................................................................................. 22 

2.5 Inverter ....................................................................................................... 23 

2.6 PLC & HMI ................................................................................................ 24 

2.6.1. Ladder Logic Diagram ........................................................................ 27 

2.6.2. Function Blok Diagram ....................................................................... 29 

BAB 3 METODE PERANCANGAN ................................................................... 32 

3.1 Langkah Penelitian ....................................................................................... 32 

BAB 4 PEMBAHASAN ....................................................................................... 35 

4.1 Analisis Masalah .......................................................................................... 35 

4.2 Identifikasi Kebutuhan ................................................................................. 35 

4.3 Prinsip Kerja mesin ...................................................................................... 38 

4.3.1 Flowchart Mesin Pencacah ................................................................... 39 

4.3.2 Flowchart Mesin Pengaduk .................................................................. 41 

4.3.3 Flowchart Mesin Pemanas .................................................................... 43 

4.4 Pemrograman ............................................................................................... 44 

4.5 Desain HMI ................................................................................................. 48 

4.6 Perakitan Perangkat Keras ............................................................................ 50 

4.6.1 Pemasangan Panel Kontrol ................................................................... 51 

4.6.2 Pengaturan Sensor................................................................................. 55 

BAB 5 KESIMPULAN ......................................................................................... 58 

5.1 Kesimpulan ..................................................................................................... 58 

5.2 Saran ................................................................................................................ 59 

DAFTAR PUSTAKA ........................................................................................... 60 

Lampiran ............................................................................................................... 63 

 

 

 

 

 



x 

 

DAFTAR GAMBAR 

Gambar 1. 1 Negara Penghasil Sampah Terbesar [1] ............................................. 1 

Gambar 2. 1 Sampah Organik[2]. ........................................................................... 5 

Gambar 2. 2 Sampah Anorganik[2]. ....................................................................... 6 

Gambar 2. 3 Mesin Pencacah Shredder .................................................................. 7 

Gambar 2. 4 Mesin Pencacah Crusher .................................................................... 8 

Gambar 2. 5 Jarak Deteksi [16]............................................................................. 11 

Gambar 2. 6 Jarak Permukaan Sensor [16]. .......................................................... 12 

Gambar 2. 7 Sensor Proximity .............................................................................. 13 

Gambar 2. 8 Cara Kerja Sensor Induksi [16]. ....................................................... 14 

Gambar 2. 9 Inductive Proximity Sensor [16]. ...................................................... 15 

Gambar 2. 10 Sensitivitas Logam Elemen RTD[20] ............................................ 17 

Gambar 2. 11 Termometer Resistensi Platinum[20]. ............................................ 18 

Gambar 2. 12 Grafik RTD [21]. ............................................................................ 18 

Gambar 2. 13 Perbandingan RTD Input & Analog [21]. ...................................... 19 

Gambar 2. 14 Motor DC[26] ................................................................................. 22 

Gambar 2. 15 Bagian Utama Inverter [28]............................................................ 23 

Gambar 2. 16 Rangkaian Inverter [28] ................................................................. 24 

Gambar 2. 17 Struktur Inverter Sederhana [28] .................................................... 24 

Gambar 2. 18 Blok Diagram Perancangan PLC & HMI ...................................... 26 

Gambar 2. 19 Contoh Ladder Logic Diagram[33] ................................................ 28 

Gambar 3. 1 Flowchart Perancangan .................................................................... 33 

Gambar 3. 2 Mesin 3 in 1 Pengolah Sampah Organik .......................................... 34 

Gambar 4. 1 Struktur Fungsi ................................................................................. 38 

Gambar 4. 2 Flowchart Mesin Pencacah .............................................................. 40 

Gambar 4. 3 Flowchart Mesin Pengaduk ............................................................. 42 

Gambar 4. 4 Flowchart Mesin Pemanas ............................................................... 43 

Gambar 4. 5 Ladder Diagram Shredder ............................................................... 45 

Gambar 4. 6 Ladder Diagram Mixer .................................................................... 45 

Gambar 4. 7 Ladder Diagram Inverter ................................................................. 46 

Gambar 4. 8 Gambar Diagram Ladder Menyalakan Heater ................................. 47 

Gambar 4. 9 Gambar  Diagram Ladder Membaca Data Sensor ........................... 47 

Gambar 4. 10 Gambar Diagram Ladder Mematikan Heater ................................. 48 

Gambar 4. 11 Gambar  Diagram Ladder Set Heater ............................................. 48 

Gambar 4. 12 Desain HMI .................................................................................... 49 

Gambar 4. 13 Layout Mesin ................................................................................. 50 

Gambar 4. 14 Pemasangan Kabel ......................................................................... 51 

Gambar 4. 15 Wiring Diagram.............................................................................. 52 

Gambar 4. 16 Perakitan Panel Kontrol ................................................................. 54 

Gambar 4. 17 Penempatan Sensor ........................................................................ 55 

Gambar 4. 18 Pemasangan HMI ........................................................................... 57 

 



xi 

 

DAFTAR TABEL 

 

Tabel 2. 1 Alamat Input Output PLC[30] ............................................................. 25 

Tabel 2. 2 Simbol Ladder Diagram ...................................................................... 29 

Tabel 2. 3 Fungsi Komponen Logic ...................................................................... 30 

Tabel 3. 1 Spesifikasi Mesin ................................................................................. 34 

Tabel 4. 1 Identifikasi Kebutuhan Sensor ............................................................. 36 

Tabel 4. 2 Identifikasi Kebutuhan Aktuator .......................................................... 37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 

 

DAFTAR LAMPIRAN 

Lampiran 1 Spesifikasi Pemanas .......................................................................... 63 

Lampiran 2 Spesifikasi Sensor Logam ................................................................. 64 

Lampiran 3 Spesifikasi Sensor Obyek .................................................................. 64 

Lampiran 4 Spesifikasi Sensor Suhu..................................................................... 64 

Lampiran 5 Spesifikasi Sensor Kelembaban......................................................... 65 

Lampiran 6 Program PLC Main ............................................................................ 66 

Lampiran 7 Program Inverter ................................................................................ 68 

Lampiran 8 Program PLC Temperatur ................................................................. 70 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 




