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ABSTRAK 

Pertanian merupakan sumber utama dalam memenuhi kebutuhan 

pangan. air adalah hal yang sangat penting untuk memenuhi kebutuhan 

tumbuhan. Pengaturan pembagian atau pengaliran air menurut sistem 

tertentu di pertanian disebut irigasi. Didalam sisten irigasi permukaan 

untuk pertanian memerlukan Soil Moisture Sensor serta Sensor 

Ultrasonik(Ping). Serta sebagai aktuatornya adalah Solenoid Valve yang 

mengatur penyiraman tanah. Sensor Soil Moisture bisa mendeteksi 

kelembaban yang ditunjukkan dengan nilai sesuai batasan tanah kering 

dan tanah basah. Bila Sensor Soil Moisture atau Sensor kelembaban 

tanah mendeteksi 0% s/d 50% Solenoid Valve akan aktif dan mengaliri 

air kelahan, dan jika kelembaban air mendeteksi 51% s/d 95% Solenoid 

Valve akan berhenti mengaliri air. Serta dapat diakses melalui jaringan 

internet dengan mengakses halaman web. 

Kata kunci – Irigasi,  Wireless Sensor Networ(WSN).  
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ABSTRACK 

Agriculture is a source principal to fulfill/ comply food necessary 

water is the thing which very important to fulfill plants necessary. 

Agriculture of distribution or water flow according to certain system in 

agriculture is irigation. In the irigation system the surface for agriculture 

require soil moisture sensor and sensor ultrasonic (ping). And as the 

actuator is solenoid valve which arrange watering soil. Sensor soil 

moisture can observe damp detection wich indicationed with value 

appropriate dry soil and wet soil limitation. If sensor soil moisture 

detectioned thet 0%-50% soleoid valve will actif and flow through the 

water to soil. And if moisture water datectioned thet 51%-95% solenoid 

valve will stop flow through the water. And can access by internet 

network with access web page. 

Key Word : Irigation Wireless Sensor Network (WSN) 

 

 

 

 

 

 

 

 

 

 



 

 

DAFTAR ISI 

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

ABSTRAK .................................................................................................. 11 

ABSTRACK ............................................................................................... 12 

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

DAFTAR ISI ............................................................................................... 13 

DAFTAR GAMBAR .................................................................................. 16 

DAFTAR TABEL ....................................................................................... 18 

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

1.4 Tujuan ......................................... Error! Bookmark not defined. 

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

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

2.1 Soil Moisture Sensor .................. Error! Bookmark not defined. 

2.2 Arduino Nano ............................. Error! Bookmark not defined. 

2.3 Modul Wifi (ESP8266) ............... Error! Bookmark not defined. 

2.4 Tranceiver nRF24L01................. Error! Bookmark not defined. 

2.5 Selenoid Valve ............................ Error! Bookmark not defined. 

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

2.7 Relay ........................................... Error! Bookmark not defined. 

2.8 LCD (Liquid Crystal Display) .... Error! Bookmark not defined. 

2.9 Pompa Air ................................... Error! Bookmark not defined. 

2.10 Arduino Software IDE ................ Error! Bookmark not defined. 

2.11 Notepad++ .................................. Error! Bookmark not defined. 

2.12 XAMPP ...................................... Error! Bookmark not defined. 

2.13 Web Server ................................. Error! Bookmark not defined. 

2.14 Access Point ............................... Error! Bookmark not defined. 

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

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

3.2 Block Diagram ............................ Error! Bookmark not defined. 

3.3 Prinsip Kerja Alat ....................... Error! Bookmark not defined. 

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



3.4.1 Pemilihan Bahan ................ Error! Bookmark not defined. 

3.5 Wirring Hardware ....................... Error! Bookmark not defined. 

3.5.1 Arduino nano ..................... Error! Bookmark not defined. 

3.5.2 Soil Moisture ..................... Error! Bookmark not defined. 

3.5.3 NRF24L01 ......................... Error! Bookmark not defined. 

3.5.4 ESP8266 ............................ Error! Bookmark not defined. 

3.5.5 Relay .................................. Error! Bookmark not defined. 

3.5.6 Selenoid Valve ................... Error! Bookmark not defined. 

3.5.7 Sensor Ultrasonik ............... Error! Bookmark not defined. 

3.5.8 LCD (Liquid Crystal Display)Error! Bookmark not defined. 

3.5.9 Pompa Air .......................... Error! Bookmark not defined. 

3.6 Perancangan Perangkat Lunak .... Error! Bookmark not defined. 

BAB IV PENGUJIAN DAN PEMBAHASAN SISTEMError! Bookmark not defined. 

4.1 Pendahuluan ............................... Error! Bookmark not defined. 

4.2 Pengujian Soil Moisture Sensor.. Error! Bookmark not defined. 

4.2.1 Peralatan Yang Digunakan Error! Bookmark not defined. 

4.2.2 Langkah – Langkah Yang DilakukanError! Bookmark not defined. 

4.2.3 Hasil Pengujian ...................... Error! Bookmark not defined. 

4.2.4 Analisa Pengujian ................... Error! Bookmark not defined. 

4.3 Pengujian ESP8266 .................... Error! Bookmark not defined. 

4.3.1 Peralatan Yang Digunakan Error! Bookmark not defined. 

4.3.2 Langkah – Langkah Yang DilakukanError! Bookmark not defined. 

4.3.3 Hasil Pengujian .................. Error! Bookmark not defined. 

4.3.4 Analisa Pengujian .............. Error! Bookmark not defined. 

4.4 Pengujian Selenoid Valve ........... Error! Bookmark not defined. 

4.4.1 Peralatan Yang Digunakan Error! Bookmark not defined. 

4.4.2 Langkah – Langkah Yang DilakukanError! Bookmark not defined. 

4.4.3 Hasil Pengujian ...................... Error! Bookmark not defined. 

4.4.4 Analisa Pengujian ................... Error! Bookmark not defined. 

4.5 Pengujian Sensor Ultrasonik HC-SR04Error! Bookmark not defined. 

4.5.1 Peralatan Yang Digunakan Error! Bookmark not defined. 

4.5.2 Langkah – Langkah Yang DilakukanError! Bookmark not defined. 

4.5.3 Hasil Pengujian .................. Error! Bookmark not defined. 

4.5.4 Analisa Pengujian .............. Error! Bookmark not defined. 



4.6 Pengujian Relay .......................... Error! Bookmark not defined. 

4.6.1 Peralatan Yang Digunakan Error! Bookmark not defined. 

4.6.2 Langkah – Langkah Yang DilakukanError! Bookmark not defined. 

4.6.3 Hasil Pengujian .................. Error! Bookmark not defined. 

4.6.4 Analisa Pengujian ................... Error! Bookmark not defined. 

4.7 Pengujian Liquid Crystal DisplayError! Bookmark not defined. 

4.8 Pengujian Tranceiver nRF4L01+Error! Bookmark not defined. 

4.9 Pengujian Keseluruhan Sistem ... Error! Bookmark not defined. 

BAB V PENUTUP....................................... Error! Bookmark not defined. 

5.1 Kesimpulan ................................. Error! Bookmark not defined. 

5.2 Saran ........................................... Error! Bookmark not defined. 

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

LAMPIRAN  



DAFTAR GAMBAR 

Gambar 2. 1 Sensor Soil Moisture ............... Error! Bookmark not defined. 

Gambar 2. 2 Arduino Nano .......................... Error! Bookmark not defined. 
Gambar 2. 3 Modul Wifi ESP8266 .............. Error! Bookmark not defined. 
Gambar 2. 5 Tranceiver nRF24L01+ ........... Error! Bookmark not defined. 
Gambar 2. 6 Solenoid valve ......................... Error! Bookmark not defined. 
Gambar 2. 7 Sensor Ultrasonik PING .......... Error! Bookmark not defined. 
Gambar 2. 8 Relay dan Simbol Relay .......... Error! Bookmark not defined. 
Gambar 2. 9 Struktur Sederhana Relay ........ Error! Bookmark not defined. 
Gambar 2. 10 LCD Display ......................... Error! Bookmark not defined. 
Gambar 2. 11 Pompa Air ............................. Error! Bookmark not defined. 
Gambar 2. 12 Arduino software IDE ........... Error! Bookmark not defined. 
Gambar 2. 13 Notepad++ ............................. Error! Bookmark not defined. 
Gambar 2. 14 XAMPP ................................. Error! Bookmark not defined. 
Gambar 2. 15 Web Server ............................ Error! Bookmark not defined. 

Gambar 3. 1 Block Diagram Node 1 dan 2 .. Error! Bookmark not defined. 
Gambar 3. 2 Block Diagram Master ............ Error! Bookmark not defined. 
Gambar 3. 3 Perancangan Hardware ............ Error! Bookmark not defined. 
Gambar 3. 4 Arduino Nano .......................... Error! Bookmark not defined. 
Gambar 3. 5 Perancngan Sensor Soil MoistureError! Bookmark not defined. 
Gambar 3. 6 Perancangan nRF24L01 .......... Error! Bookmark not defined. 
Gambar 3. 7 Perancangan ESP8266 ............. Error! Bookmark not defined. 
Gambar 3. 8 Perancangan Relay .................. Error! Bookmark not defined. 
Gambar 3. 9 Perancangan Solenoid Valve ... Error! Bookmark not defined. 
Gambar 3. 10 Perancangan Sensor UltrasonikError! Bookmark not defined. 
Gambar 3. 11 Perancangan LCD ................. Error! Bookmark not defined. 
Gambar 3. 12 Perancangan Pompa .............. Error! Bookmark not defined. 

Gambar 4. 1 Program Soil Moisture Sensor di Arduino IDEError! Bookmark not defined. 
Gambar 4. 2 Hasil Pengujian Kelembaban TanahError! Bookmark not defined. 
Gambar 4. 3 Program Esp8266 di Arduino IDEError! Bookmark not defined. 
Gambar 4. 4 Hasil Pengujian Esp8266......... Error! Bookmark not defined. 
Gambar 4. 5 Program Selenoid Valve di Arduino IDEError! Bookmark not defined. 
Gambar 4. 6 Hasil Pengujian Selenoid ValveError! Bookmark not defined. 
Gambar 4. 7 Program Ultrasonik HC-SR04 di Arduino IDEError! Bookmark not defined. 
Gambar 4. 8 Hasil Pengujian Ultrasonik HC-SR04Error! Bookmark not defined. 
Gambar 4. 9 Program I2C LCD di Arduino IDEError! Bookmark not defined. 
Gambar 4. 10 Hasil Pengujian LCD ............ Error! Bookmark not defined. 
Gambar 4. 11 Program Tranceiver nRF24L01+di Arduino IDEError! Bookmark not defined. 



Gambar 4. 12 Hasil Pengujian Tranceiver nRF24L01+Error! Bookmark not defined. 
Gambar 4. 13 Kelembaban Tanah Mencapai 46% Penyiraman MenyalaError! Bookmark not defined. 
Gambar 4. 14 Tampilan Riwayat Data Lahan 2Error! Bookmark not defined. 
Gambar 4. 15 Ketinggian Air 0 Pompa Air MenyalaError! Bookmark not defined. 
Gambar 4. 16 Ketinggian Air 95 Pompa Air BerhentiError! Bookmark not defined. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DAFTAR TABEL 

Tabel 2. 1 Spesifikasi Arduino Nano ........... Error! Bookmark not defined. 
Tabel 2. 2 Spesifikasi Kaki LCD ................. Error! Bookmark not defined. 

Tabel 3. 1 Daftar Bahan Pembuatan HardwareError! Bookmark not defined. 
Tabel 3. 2 Konfigurasi Pin Soil Moisture SensorError! Bookmark not defined. 
Tabel 3. 3 Konfigurasi Pin nRF24L01 ......... Error! Bookmark not defined. 
Tabel 3. 4 Konfigurasi Pin ESP8266 ........... Error! Bookmark not defined. 
Tabel 3. 5 Konfigurasi Pin Relay ................. Error! Bookmark not defined. 
Tabel 3. 6 Konfigurasi Pin Solenoid Valve .. Error! Bookmark not defined. 
Tabel 3. 7 Konfigurasi Pin Sensor UltrasonikError! Bookmark not defined. 
Tabel 3. 8 Konfigurasi Pin LCD Liquid Crystal DisplayError! Bookmark not defined. 
Tabel 3. 9 Konfigurasi Pin Pompa ............... Error! Bookmark not defined. 

Tabel 4. 1 Batasan Pengukuran Soil Moisture SensorError! Bookmark not defined. 
Tabel 4. 2 Data Hasil Perbandingan Tanah .. Error! Bookmark not defined. 
Tabel 4. 3 Hasil Perbandingan Menggunakan Alat UkurError! Bookmark not defined. 
Tabel 4. 4 Data Ketinggian Air .................... Error! Bookmark not defined. 

 

 


