
 

vii 

 

DAFTAR ISI 

LEMBAR PENGESAHAN JURUSAN .................. Error! Bookmark not defined. 

LEMBAR PERNYATAAN ..................................... Error! Bookmark not defined. 

ABSTRACT ............................................................... Error! Bookmark not defined. 

ABSTRAK ................................................................ Error! Bookmark not defined. 

KATA PENGANTAR .............................................. Error! Bookmark not defined. 

DAFTAR ISI ........................................................................................................ vii 

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

DAFTAR TABEL ............................................................................................... xii 

BAB I PENDAHULUAN ......................................... Error! Bookmark not defined. 

1.1 Latar Belakang ........................................ Error! Bookmark not defined. 

1.2 Rumusan Masalah ................................... Error! Bookmark not defined. 

1.3 Tujuan Penelitian ..................................... Error! Bookmark not defined. 

1.4 Manfaat Penelitian ................................... Error! Bookmark not defined. 

1.5 Batasan Masalah ...................................... Error! Bookmark not defined. 

1.6 State of The Art ........................................ Error! Bookmark not defined. 

1.7 Kerangka Berfikir .................................... Error! Bookmark not defined. 

1.8 Sistematika Penulisan .............................. Error! Bookmark not defined. 

BAB II  TINJAUAN PUSTAKA ............................. Error! Bookmark not defined. 

2.1 Sistem Kontrol ......................................... Error! Bookmark not defined. 

2.2 Ulat Jerman .............................................. Error! Bookmark not defined. 

2.2.1 Siklus Hidup Ulat Jerman .................... Error! Bookmark not defined. 

2.2.2 Kandang dan Fasilitas Kandang .......... Error! Bookmark not defined. 

2.2.3 Kandungan pada Ulat Jerman .............. Error! Bookmark not defined. 

2.3 Peluang Ekonomi Budidaya Ulat Jerman Error! Bookmark not defined. 



 

viii 

 

2.3.1 Analisis Ekonomi Usaha Ulat Jerman . Error! Bookmark not defined. 

2.4 Arduino UNO .......................................... Error! Bookmark not defined. 

2.5 Ethernet Shield ........................................ Error! Bookmark not defined. 

2.6 Sensor ...................................................... Error! Bookmark not defined. 

2.7 Aktuator ................................................... Error! Bookmark not defined. 

BAB III METODOLOGI PENELITIAN .............. Error! Bookmark not defined. 

3.1 Diagram Alir Metode Penelitian ............. Error! Bookmark not defined. 

3.1.1 Studi Literatur ...................................... Error! Bookmark not defined. 

3.1.2 Identifikasi Masalah ............................. Error! Bookmark not defined. 

3.1.3 Analisis Kebutuhan .............................. Error! Bookmark not defined. 

3.1.4 Alur Perencanaan Perancangan Sistem Pengaturan Suhu ........... Error! 

Bookmark not defined. 

3.1.4.1 Perancangan Hardware .................... Error! Bookmark not defined. 

3.1.4.2 Perancangan Software ...................... Error! Bookmark not defined. 

3.1.4.3 Integrasi Antara Hardware dan SoftwareError! Bookmark not 

defined. 

3.1.5 Analisis Hasil Perancangan ................. Error! Bookmark not defined. 

BAB IV PERANCANGAN DAN IMPLEMENTASI SECARA TEKNIS Error! 

Bookmark not defined. 

4.1 Blok diagram ........................................... Error! Bookmark not defined. 

4.2 Desain Sistem .......................................... Error! Bookmark not defined. 

4.3 Tahapan Perancangan Sistem Pengaturan SuhuError! Bookmark not 

defined. 

4.4 Analisis Kebutuhan ................................. Error! Bookmark not defined. 

4.5 Perancangan Hardware ........................... Error! Bookmark not defined. 

4.6 Perancangan Software ............................. Error! Bookmark not defined. 



 

ix 

 

4.7 Perancangan Settingan Pada Arduino ..... Error! Bookmark not defined. 

4.8 Perancangan Sistem Monitoring dan DatabaseError! Bookmark not 

defined. 

4.9 Implementasi Hardware .......................... Error! Bookmark not defined. 

4.10 Implementasi Software ........................ Error! Bookmark not defined. 

BAB V  PENGUJIAN DAN ANALISIS ................. Error! Bookmark not defined. 

5.1 Pengujian dan Analisis ............................ Error! Bookmark not defined. 

5.2 Pengujian dan Analisis DHT22 Dengan TermometerError! Bookmark 

not defined. 

5.3 Pengujian dan Analisis Penurunan Suhu . Error! Bookmark not defined. 

5.4 Pengujian dan Analisis Penaikan Suhu ... Error! Bookmark not defined. 

5.5 Pengujian Database ................................. Error! Bookmark not defined. 

5.6 Pengujian Web ......................................... Error! Bookmark not defined. 

BAB VI KESIMPULAN DAN SARAN.................. Error! Bookmark not defined. 

6.1. Kesimpulan .............................................. Error! Bookmark not defined. 

6.2. Saran ........................................................ Error! Bookmark not defined. 

DAFTAR PUSTAKA ............................................... Error! Bookmark not defined. 

LAMPIRAN .............................................................. Error! Bookmark not defined. 

 

  



 

x 

 

DAFTAR GAMBAR 

Gambar 1. 1 Diagram Kerangka Berfikir. ............ Error! Bookmark not defined. 

Gambar 2. 1 Diagram Umum Sistem Kontrol [10].Error! Bookmark not 

defined. 

Gambar 2. 2 Sistem Kontrol Secara Detail [10]. .. Error! Bookmark not defined. 

Gambar 2. 3 Diagram Loop Terbuka [10]. ........... Error! Bookmark not defined. 

Gambar 2. 4 Diagram loop tertutup [10]. ............. Error! Bookmark not defined. 

Gambar 2. 5 Siklus Hidup Ulat Jerman ................ Error! Bookmark not defined. 

Gambar 2. 6 Ulat Jerman. ..................................... Error! Bookmark not defined. 

Gambar 2. 7 Kandang Kumbang dan Ulat Jerman.Error! Bookmark not 

defined. 

Gambar 2. 8 Arduino UNO [13]. .......................... Error! Bookmark not defined. 

Gambar 2. 9 Ethernet Shield [15] ......................... Error! Bookmark not defined. 

Gambar 2. 10 Tanggapan Sensor. ......................... Error! Bookmark not defined. 

Gambar 2. 11 DHT22 [17]. .................................. Error! Bookmark not defined. 

Gambar 2. 12 Kipas DC. ...................................... Error! Bookmark not defined. 

Gambar 2. 13 Lampu. ........................................... Error! Bookmark not defined. 

Gambar 3. 1 Diagram Alir Metode Penelitian. ..... Error! Bookmark not defined. 

Gambar 3. 2 Alur Percobaan Sistem Pengaturan Suhu.Error! Bookmark not 

defined. 

Gambar 4. 1 Blok Diagram................................... Error! Bookmark not defined. 

Gambar 4. 2 Desain Sistem Cara Kerja. ............... Error! Bookmark not defined. 

Gambar 4. 3 Rangkaian Perangkat Keras. ............ Error! Bookmark not defined. 

Gambar 4. 4 Icon Arduino IDE. ........................... Error! Bookmark not defined. 

Gambar 4. 5 Jendela Preparasi. ............................ Error! Bookmark not defined. 

Gambar 4. 6 Tampilan Awal Pada Arduino. ........ Error! Bookmark not defined. 

Gambar 4. 7 Pilihan Board. .................................. Error! Bookmark not defined. 

Gambar 4. 8 Icon Node-Red. ................................ Error! Bookmark not defined. 

Gambar 4. 9 Tampilan Awal pada Node-Red. ..... Error! Bookmark not defined. 



 

xi 

 

Gambar 4. 10 Implementasi Sensor Pada Kandang.Error! Bookmark not 

defined. 

Gambar 4. 11 Module Relay Tampak Atas. ......... Error! Bookmark not defined. 

Gambar 4. 12 Arduino dan Ethernet Shield. ........ Error! Bookmark not defined. 

Gambar 4. 13 Upload Source Code. ..................... Error! Bookmark not defined. 

Gambar 4. 14 Flow pada Node-Red. .................... Error! Bookmark not defined. 

Gambar 4. 15 Icon Deploy pada Node Red. ......... Error! Bookmark not defined. 

Gambar 4. 16 Icon Dashboard. ............................. Error! Bookmark not defined. 

Gambar 4. 17 Tampilan Awal Monitoring. .......... Error! Bookmark not defined. 

Gambar 4. 18 Tampilan Pada Web. ...................... Error! Bookmark not defined. 

Gambar 4. 19 Tampilan Fisik Hardware. ............. Error! Bookmark not defined. 

Gambar 5. 1 Pembuktian Hasil Pengukuran. ........ Error! Bookmark not defined. 

Gambar 5. 2 Pengukuran Menggunakan Stopwatch.Error! Bookmark not 

defined. 

Gambar 5. 3 Pengukuran Pada Lampu Pijar 5 watt.Error! Bookmark not 

defined. 

Gambar 5. 4 Pengukuran Pada Lampu Pijar 60 watt.Error! Bookmark not 

defined. 

Gambar 5. 5 Tampilan Pada Database.................. Error! Bookmark not defined. 

Gambar 5. 6 Tampilan Pada Web. ........................ Error! Bookmark not defined. 

 

  



 

xii 

 

DAFTAR TABEL 

Tabel 1. 1 Referensi. .............................................. Error! Bookmark not defined. 

Tabel 2. 1 Siklus Hidup Ulat Jerman [1]. .............. Error! Bookmark not defined. 

Tabel 2. 2 Perbandingan Kandungan Gizi Ulat [1].Error! Bookmark not 

defined. 

Tabel 2. 3 Perhitungan Ekonomi Budidaya Ulat Jerman [1].Error! Bookmark 

not defined. 

Tabel 4. 1 Keterangan Pin yang Digunakan. ......... Error! Bookmark not defined. 

Tabel 5. 1 Pengujian Sensor DHT22. .................... Error! Bookmark not defined. 

Tabel 5. 2 Hasil Penurunan Suhu. ......................... Error! Bookmark not defined. 

Tabel 5. 3 Hasil Penaikan Suhu dengan Lampu Pijar 5 watt.Error! Bookmark 

not defined. 

Tabel 5. 4 Hasil Penaikan Suhu dengan Lampu Pijar 60 watt.Error! Bookmark 

not defined. 

Tabel 5. 5 Data Pengukuran per satu Derajat. ....... Error! Bookmark not defined. 

 


