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ABSTRAK 

 

Pengujian ini bertujuan untuk mengembangkan sebuah sistem proteksi kabel 

instalasi listrik yang menggunakan parameter suhu, arus, dan asap sebagai dasar 

deteksi gangguan. Sistem ini dirancang berdasarkan konsep IoT (Internet of 

Things) yang memanfaatkan jaringan nirkabel untuk menghubungkan perangkat 

dan mengumpulkan data secara real-time. Sensor Temperature (DS18B20), sensor 

arus (PZEM004T-10 A), dan sensor asap (MQ-2) akan digunakan pada instalasi 

listrik pada rumah. Alat ini dilengkapi ESP32 sebagai pusat kendali untuk 

memproses data sensor pengukuran arus, suhu dan asap yang ditampilkan pada 

LCD 16×2 dan Aplikasi Blynk sebagai informasi hasil pengukuran. Alat ini 

mampu bekerja mendeteksi perubahan arus dan perubahan suhu secara real-time 

dengan tingkat akurasi 99.8% secara baik dan sesuai fungsi. 

 

Kata kunci : Internet of Things, Arduino Uno, Blynk, PZEM004T, MQ-2, 

DS18B20 
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ABSTRACT 

 

This test to develop an electrical installation cable protection system that uses 

temperature, current, and smoke parameters as the basis for fault detection. The 

system is designed based on the concept of IoT (Internet of Things) which utilizes 

wireless networks to connect devices and collect data in real-time. Temperature 

sensor (DS18B20), current sensor (PZEM004T-10 A), and smoke sensor (MQ-2) 

will be used in electrical installations at home. This tool is equipped with ESP32 

as a control center to process current, temperature and smoke measurement sensor 

data displayed on a 16×2 LCD and Blynk Application as measurement result 

information. This tool is able to work to detect changes in current and temperature 

changes in real-time with an accuracy level of 99.8%  and according to function. 

 

Key Word : Internet of Things, Arduino Uno, Blynk, PZEM004T, MQ-2, 

DS18B20 

 

  



x 
 

 
 

DAFTAR ISI 

 

COVER 

LEMBARAN PENGESAHAN .............................................................................. i 

LEMBARAN PENGUJI ....................................................................................... ii 

PERNYATAAN KEASLIAN SKRIPSI ............................................................. iii 

HALAMAN PERSEMBAHAN ........................................................................... iv 

KATA PENGANTAR .......................................................................................... vi 

ABSTRAK .......................................................................................................... viii 

ABSTRACT .......................................................................................................... ix 

DAFTAR ISI .......................................................................................................... x 

DAFTAR GAMBAR ........................................................................................... xii 

DAFTAR TABEL............................................................................................... xiv 

BAB I PENDAHULUAN .................................................................................... I-1 

1.1 Latar Belakang .......................................................................................... I-1 

1.2 Rumusan Masalah ..................................................................................... I-3 

1.3 Batasan Masalah ........................................................................................ I-3 

1.4 Tujuan ........................................................................................................ I-3 

1.5 Manfaat Penelitian ..................................................................................... I-4 

1.6 Sistematika Penulisan ................................................................................ I-4 

BAB II  TINJAUAN PUSTAKA ...................................................................... II-5 

2.1 Penelitian Terkait .................................................................................... II-5 

2.2 Landasan Teori ........................................................................................ II-6 

2.2.1 Sensor DS18B20................................................................................. II-6 

2.2.2 Sensor PZEM004T ............................................................................. II-8 

2.2.3 Sensor MQ-2..................................................................................... II-10 

2.2.4 ESP32 ............................................................................................... II-11 

2.2.5 LCD (Liquid Crystal Display) .......................................................... II-14 

2.2.6 Buzzer ............................................................................................... II-15 

2.2.7 Jenis-jenis kabel ................................................................................ II-16 

BAB III  METODE PENELITIAN ............................................................. III-20 

3.1 Alat dan Bahan Penelitian .................................................................... III-20 

3.2 Alur Penelitian ...................................................................................... III-25 



xi 
 

 
 

3.3 Flowchart .............................................................................................. III-26 

3.4 Perancangan Hardware ......................................................................... III-28 

3.5 Konsep Rancangan System Dan Cara Kerja Alat ................................ III-29 

3.5.1 Rangkaian PZEM004T dan ESP32 ................................................. III-30 

3.5.2 Rangkaian DS18B21 dan ESP32 ..................................................... III-30 

3.5.3 Rangkaian MQ9 dan ESP32 ............................................................ III-31 

3.5.4 Rangkaian Relay dan ESP32 ........................................................... III-31 

3.6 Rancangan system jarak jauh aplikasi android (Blynk) & Arduino ..... III-32 

3.7 Desain Mekanik .................................................................................... III-34 

BAB IV HASIL PENELITIAN & PEMBAHASAN ................................... IV-35 

4.1 Deskripsi Penelitian .............................................................................. IV-35 

4.2 Prototype .............................................................................................. IV-35 

4.3 Pengumpulan Data ............................................................................... IV-36 

4.3.1 Pengujian Sensor DS18B20............................................................. IV-36 

4.3.2 Pengujian Sensor MQ-2................................................................... IV-38 

4.3.3 Pengujian Sensor Arus PZEM004T................................................. IV-40 

4.3.4 Pengujian Proteksi Kabel ................................................................ IV-43 

4.4 Analisis ................................................................................................. IV-53 

BAB V KESIMPULAN & SARAN ............................................................... V-54 

5.1 Kesimpulan ............................................................................................ V-54 

5.2 Saran ...................................................................................................... V-54 

DAFTAR PUSTAKA 

LAMPIRAN 



xii 
 

 
 

DAFTAR GAMBAR 

 

                                                                               

Gambar 2. 1 Sensor DS18B20 ............................................................................ II-7 

Gambar 2. 2 PZEM-004T ................................................................................... II-8 

Gambar 2. 3 Sensor Asap MQ-2 ....................................................................... II-10 

Gambar 2. 4 ESP32 ........................................................................................... II-11 

Gambar 2. 5 Pinout ESP32 ............................................................................... II-13 

Gambar 2. 6 LCD 16×2 ..................................................................................... II-14 

Gambar 2. 7 Buzzer........................................................................................... II-15 

Gambar 3. 1 MCB ............................................................................................ III-20 

Gambar 3. 2 ESP32 .......................................................................................... III-21 

Gambar 3. 3 PZEM-004T ................................................................................ III-22 

Gambar 3. 4 Sensor MQ-2 ............................................................................... III-22 

Gambar 3. 5 DS18B20 ..................................................................................... III-23 

Gambar 3. 6 LCD ............................................................................................. III-23 

Gambar 3. 7 Buzzer.......................................................................................... III-24 

Gambar 3. 8 Power Supply 5V ........................................................................ III-24 

Gambar 3. 9 Box Alat ...................................................................................... III-25 

Gambar 3. 10 Flowchart Sistem. ...................................................................... III-27 

Gambar 3. 11 Perancangan Hardware .............................................................. III-28 

Gambar 3. 12 Wiring Diagram Alat ................................................................. III-29 

Gambar 3. 13 PZEM004T terhubung pada ESP32 .......................................... III-30 

Gambar 3. 14 Sensor suhu DS18B21 terhubung pada ESP32 ......................... III-30 

Gambar 3. 15 Rangkaian sensor MQ9 dengan ESP32 ..................................... III-31 

Gambar 3. 16 Rangkaian relay dengan ESP32 ................................................ III-31 

Gambar 3. 17 Tampilan Library pada Arduiono IDE ...................................... III-33 

Gambar 3. 18 Desain Alat ................................................................................ III-34 

Gambar 4. 1 Prototype Alat ............................................................................. IV-35 

Gambar 4. 2 Pengujian Sensor DS18B20 ........................................................ IV-36 

Gambar 4. 3 Grafik perbandingan error pengujian sensor DS18B20 .............. IV-37 

Gambar 4. 4 Pengujian Supply Sensor MQ-2 .................................................. IV-39 

Gambar 4. 5 Tampilan Blynk Sensor MQ-2 .................................................... IV-39 



xiii 
 

 
 

Gambar 4. 6 Pengujian Sensor MQ-2 .............................................................. IV-40 

Gambar 4. 7 Pengujian Sensor Arus ................................................................ IV-40 

Gambar 4. 8 Tampilan Blynk Arus .................................................................. IV-41 

Gambar 4. 9 Grafik perbandingan error pengujian sensor PZEM004T ........... IV-42 

Gambar 4. 10  Grafik perbandingan suhu pengujian kabel 2.5mm ................. IV-45 

Gambar 4. 11  Grafik perbandingan suhu pengujian kabel 1.5 mm ................ IV-49 



xiv 
 

 
 

DAFTAR TABEL 

 

Tabel 2. 1 Spesifikasi Sensor MQ-2 ................................................................. II-11 

Tabel 4. 1 Data Pengujian DS18B20 ............................................................... IV-36 

Tabel 4. 2 Data Pengujian Sensor PZEM004T ................................................ IV-41 

Tabel 4. 3 Data Pengujian Ketahanan Kabel  NYA 2.5mm............................. IV-44 

Tabel 4. 4 Data Pengujian Ketahanan Kabel NYA 1.5mm.............................. IV-48 

 


