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MOTTO 

 

“Sukses adalah guru yang buruk. Sukses menggoda orang yang tekun berpikir 

bahwa mereka tidak bisa gagal.”  

- Bill Gates - 

“Seorang dokter tidak berjanji setelah meminum obat kamu langsung dapat 

sembuh. Seorang guru tidak berjanji dengan sekolah kamu akan menjadi orang 

yang sukses. Namun Allah berjanji perbaikilah sholatmu, maka Allah akan 

memperbaiki kehidupanmu” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 

 

DAFTAR ISI 

 
HALAMAN JUDUL .............................................................................................. 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 Selada (Lactuca sativa L.) ........................................................................ 6 

2.2 Hidroponik NFT (Nutrient Film Technique) ............................................ 7 

2.3 Internet of Things (IoT) ............................................................................ 9 

2.4 NodeMCU ESP32 .................................................................................. 10 

2.5 Sensor TDS (Total Dissolved Solids) ..................................................... 12 

2.6 Sensor Ultrasonik HC-SR04 .................................................................. 13 

2.7 Sensor DS18B20 .................................................................................... 14 

2.8 Pompa Air 12 V ...................................................................................... 15 

2.9 LCD (Liquid Crystal Display) ................................................................ 16 

2.10 Arduino IDE ........................................................................................... 17 



x 

 

2.11 Blynk ...................................................................................................... 18 

BAB 3  METODOLOGI PENELITIAN ........................................................... 20 

3.1 Perancangan Prototype ........................................................................... 20 

3.2 Diagram Blok ......................................................................................... 20 

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

3.4 Desain Sistem ......................................................................................... 24 

3.5 Hasil Rancang Alat Keseluruhan ............................................................ 26 

3.6 Desain Blynk .......................................................................................... 27 

3.7 Flowchart Sistem .................................................................................... 28 

BAB 4 HASIL DAN PEMBAHASAN ............................................................... 30 

4.1 Pengujian Aplikasi Blynk ....................................................................... 30 

4.2 Pengujian Sensor DS18B20 ................................................................... 31 

4.3 Pengujian Sensor Ultrasonik .................................................................. 33 

4.4 Pengujian Sensor TDS ............................................................................ 36 

4.5 Pengujian Relay dengan Pompa Air ....................................................... 38 

4.6 Pengujian Relay dengan Pengaduk ........................................................ 39 

4.7 Pengujian Pengiriman Data .................................................................... 39 

4.8 Pengujian Keseluruhan ........................................................................... 40 

BAB 5 PENUTUP ................................................................................................ 43 

5. 1. Kesimpulan ............................................................................................. 43 

5. 2. Saran ....................................................................................................... 43 

DAFTAR PUSTAKA........................................................................................... 45 

LAMPIRAN ......................................................................................................... 47 

RIWAYAT PENULIS .......................................................................................... 52 

 

 

 

 

 

 

 

 

 



xi 

 

DAFTAR GAMBAR 

 

 

Gambar 2. 1 Selada (Lactuca sativa L.) ................................................................. 6 

Gambar 2. 2 Sistem NFT (Nutrient Film Technique) ............................................ 8 

Gambar 2. 3 Internet Of Thinks ........................................................................... 10 

Gambar 2. 4 NodeMCU ESP32 ............................................................................ 11 

Gambar 2. 5 Sensor TDS (Total Dissolved Solids) ............................................. 12 

Gambar 2. 6 Sensor ultrasonic HC-SR04 ............................................................ 13 

Gambar 2. 7 Sensor DS18B20 ............................................................................. 15 

Gambar 2. 8 Pompa Air 12 V .............................................................................. 16 

Gambar 2. 9 LCD (Liquid Crystal Display) ........................................................ 17 

Gambar 2. 10 Tampilan Arduino IDE .................................................................. 18 

Gambar 2. 11 Tampilan Blynk ............................................................................. 19 

Gambar 3. 1 Diagram Blok .................................................................................. 20 

Gambar 3. 2 Skematik Sistem ............................................................................. 22 

Gambar 3. 3 Desain Alat Tampak Depan ............................................................ 24 

Gambar 3. 4 Desain Alat Tampak Samping ......................................................... 25 

Gambar 3. 5 Rangkaian Alat Keseluruhan .......................................................... 26 

Gambar 3. 6 Tampilan Sistem Blynk ................................................................... 27 

Gambar 3. 7 Flowchart System ........................................................................... 28 

Gambar 4. 1 Grafik respon Aplikasi Blynk ......................................................... 30 

Gambar 4. 2 Pengujian Suhu ............................................................................... 31 

Gambar 4. 3 Grafik Uji Coba Suhu ..................................................................... 32 

Gambar 4. 4 Pengukuran Menggunakan Alat ukur ............................................. 33 

Gambar 4. 5 Tampilan Nilai Output Ultrasonik pada LCD ................................. 34 

Gambar 4. 6 Tampilan Nilai Output Ultrasonik pada Blynk ............................... 34 

Gambar 4. 7 Grafik Selisih Pengukuran Sensor Ultrasonik dengan Alat ukur .... 35 

Gambar 4. 8 Output Pada TDS Meter ................................................................. 36 

Gambar 4. 9 Tampilan Nilai Output Sensor TDS Pada LCD .............................. 36 

Gambar 4. 10 Tampilan Nilai Sensor TDS Pada Blynk ...................................... 37 

Gambar 4. 11 Grafik Selisih Nilai Sensor TDS dengan TDS Meter ................... 38 

Gambar 4. 12 Grafik Respon Waktu .................................................................... 40 

Gambar 4. 13 Grafik Selisih Nilai Sensor Ultrasonik ......................................... 42 

Gambar 4. 14 Grafik Selisih Nilai Sensor TDS ................................................... 42 

 

 

 

 

 

 



xii 

 

DAFTAR TABEL 

Tabel 2. 1 Nilai PPM Sayuran ................................................................................ 7 

Tabel 2. 2 Komponen Hidroponik NFT.................................................................. 9 

Tabel 2. 3 Spesifikasi NodeMCU ESP32 .............................................................. 11 

Tabel 2. 4 Spesifikasi Sensor TDS (Total Dissolved Solids) ................................ 13 

Tabel 2. 5 Spesifikasi Sensor ultrasonic HC-SR04 .............................................. 14 

Tabel 2. 6 Spesifikasi DS18B20 ........................................................................... 15 

Tabel 2. 7 Spesifikasi Pompa Air 12 V ................................................................. 16 

Tabel 2. 8 LCD (Liquid Crystal Display) ............................................................. 17 

Tabel 2. 9 Atribut Arduino IDE ............................................................................ 18 

Tabel 3. 1 Komponen sistem ................................................................................ 23 

Tabel 3. 2 Komponen Desain Alat ........................................................................ 25 

Tabel 4. 1 Pengujian Aplikasi Blynk .................................................................... 30 

Tabel 4. 2 Uji coba Suhu ...................................................................................... 32 

Tabel 4. 3 Pengujian Sensor Ultrasonik ................................................................ 35 

Tabel 4. 4 Pengujian Sensor TDS ......................................................................... 37 

Tabel 4. 5 Pengujan Relay Dengan Pompa........................................................... 39 

Tabel 4. 6 Pengujian Relay Dengan Motor ........................................................... 39 

Tabel 4. 7 Pengujian Pengiriman Data ................................................................. 40 

Tabel 4. 8 Uji Coba Alat Keseluruhan .................................................................. 41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 

 

DAFTAR LAMPIRAN 

 

Lampiran 1 Source Code ............................................................................................. 47 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


