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MOTTO 

 

“Tidak ada kesuksesan tanpa kerja keras. Tidak ada keberhasilan tanpa 

kebersamaan. Tidak ada kemudahan tanpa doa” 

(Ridwal Kamil) 

“Jangan menilai saya dari kesuksesan, tetapi nilai saya dari seberapa sering saya 

jatuh dan berhasil bangkit kembali” 

(Nelson Mandela) 

“Sukses adalah saat persiapan dan kesempatan Bertemu” 

(Bobby Unser) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ix 
 

DAFTAR ISI 

 
TUGAS AKHIR ...................................................................................................... i 

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

HALAMAN PENGESAHAN DOSEN PENGUJI ............................................ iii 

HALAMAN PENGESAHAN TUGAS AKHIR ................................................. iv 

HALAMAN PERNYATAAN ................................................................................ v 

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

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

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

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

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

DAFTAR LAMPIRAN ...................................................................................... xiii 

ABSTRAK .......................................................................................................... xiv 

ABTRACT ........................................................................................................... xv 

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

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

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

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

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

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

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

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

2.1 Kunyit Asam ............................................................................................. 6 

2.2 Liquid Filling Machine ............................................................................. 7 

2.3 Jenis Filling Machine ............................................................................... 8 

2.4 Conveyor .................................................................................................. 8 

2.5 Power supply ............................................................................................ 9 

2.6 Mikrokontroler ESP 32 ........................................................................... 10 

2.7 Sensor Infrared FC-51 ............................................................................. 11 

2.8 Pompa Air ............................................................................................... 12 

2.9 Water Flow Sensor G1/2......................................................................... 12 

2.10 LCD (Liquid Crystal Display) 16x2 ....................................................... 14 



 

x 
 

2.10 Modul I2C .............................................................................................. 15 

2.11 Keypad 4X4 ............................................................................................ 16 

2.12 IoT (Internet of Things) .......................................................................... 17 

BAB 3 METODOLOGI PENELITIAN ............................................................ 18 

3.1 Perancangan Prototype ........................................................................... 18 

3.2 Diagram Blok ......................................................................................... 18 

3.3 Desain Skematik Sistem ......................................................................... 19 

3.4 Desain Sistem ......................................................................................... 20 

3.5 Hasil Rancang Sistem Keseluruhan ....................................................... 21 

3.6 Spesifikasi Alat ....................................................................................... 22 

3.7 Flowchart Sistem .................................................................................... 23 

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

4.1 Pengujian Software BLYNK ................................................................... 24 

4.2 Pengujian Sensor Flow G1/2 .................................................................. 25 

4.3 Pengujian Sensor Infrared FC-51 ........................................................... 28 

4.4 Pengujian Pompa Dengan Sensor Infrared FC-51 ................................. 29 

4.5 Pengujian Motor Dengan Sensor Infrared FC-51 .................................. 31 

4.6 Pengujian Keypad 4X4 ........................................................................... 33 

4.7 Pengujian Sistem Keseluruhan ............................................................... 35 

BAB 5 KESIMPULAN DAN SARAN ............................................................... 38 

5.1 Kesimpulan ............................................................................................. 38 

5.2 Saran ....................................................................................................... 38 

DAFTAR PUSTAKA........................................................................................... 39 

LAMPIRAN ......................................................................................................... 40 

BIODATA PENULIS........................................................................................... 46 

 

 

 

 

 

 

 



 

xi 
 

DAFTAR GAMBAR 

 

Gambar 2. 1 Conveyor ........................................................................................... 9 

Gambar 2. 2 Power Supply .................................................................................... 9 

Gambar 2. 3 ESP 32 ............................................................................................. 10 

Gambar 2. 4 Sensor Infrared FC-51 ..................................................................... 11 

Gambar 2. 5 Pompa Air 12V ............................................................................... 12 

Gambar 2. 6 Water Flow ...................................................................................... 13 

Gambar 2. 7 LCD (Liquid Crystal Display) 16x2 ............................................... 14 

Gambar 2. 8 Modul I2C ....................................................................................... 16 

Gambar 2. 9 Keypad 4x4 ..................................................................................... 16 

Gambar 3. 1 Diagram Blok .................................................................................. 18 

Gambar 3. 2 Skematik Sistem ............................................................................. 19 

Gambar 3. 3 Desain Alat Tampak Depan ............................................................ 20 

Gambar 3. 4 Desain Alat Tampak Samping ......................................................... 20 

Gambar 3. 5 Hasil Rancang Sistem Keseluruhan ................................................ 21 

Gambar 4. 1 Tampilan Aplikasi BLYNK ............................................................. 24 

Gambar 4. 2 Pengisian Secara Otomatis ............................................................. 27 

Gambar 4. 3 Pengisian Secara Manual ................................................................ 28 

Gambar 4. 4 Pengujiaan Jarak Rensponsif Sensor IR ......................................... 29 

Gambar 4. 5 Sensor IR1 Dengan Pompa dalam Keadaan Tidak Aktif ................ 30 

Gambar 4. 6 Sensor IR1 dengan Pompa dalam Keadaan Aktif ........................... 31 

Gambar 4. 7 Sensor IR dalam Keadaan Aktif ..................................................... 32 

Gambar 4. 8 Sensor IR Dalam Keadaan Tidak Aktif .......................................... 33 

Gambar 4. 9 Keypad Yang Telah Terhubung Dengan ESP32.............................. 34 

Gambar 4. 10 Tampilan LCD Setelah Keypad Ditekan....................................... 34 

Gambar 4. 11 Grafik Delay Terhadap Volume..................................................... 37 

Gambar 4. 12 Grafik Waktu Pengisian Terhadap Volume ................................... 37 

 

 

 



 

xii 
 

DAFTAR TABEL 

 

Tabel 2. 1 Spesifikasi Power Supply .................................................................... 10 

Tabel 2. 2 Spesifikasi ESP32 ................................................................................. 11 

Tabel 2. 3 Spesifikasi Sensor Infrared FC-51 ........................................................ 11 

Tabel 2. 4 Spesifikasi Pompa Air 12V .................................................................. 12 

Tabel 2. 5 Spesifikasi Water Flow ........................................................................ 13 

Tabel 2. 6 Spesifikasi LCD (Liquid Crystal Display) 16x2 ................................. 14 

Tabel 2. 7 Spesifikasi Modul I2C ......................................................................... 16 

Tabel 2. 8 Spesifikasi Keypad 4x4 ....................................................................... 17 

Tabel 3. 1 Spesifikasi Software ............................................................................ 22 

Tabel 3. 2 Spesifikasi Hardware ........................................................................... 22 

Tabel 4. 1 Uji Respon pada BLYNK .................................................................... 25 

Tabel 4. 2 Tabel Pengujian Sensor Flow .............................................................. 25 

Tabel 4. 3 Pengujian Sensor IR ............................................................................ 29 

Tabel 4. 4 Pengujian Sensor IR dengan Pompa .................................................... 30 

Tabel 4. 5 Pengujian Sensor IR dengan Motor ..................................................... 32 

Tabel 4. 6 Pengujian Keseluruhan Sistem ............................................................ 36 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiii 
 

DAFTAR LAMPIRAN 

 

Lampiran 1 Source Code System ........................................................................ 40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




