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ABSTRAK 
 

 

 
Destri Nila Sari, ”Rancang Bangun Sistem Pengeringan Gambir Berbasis Mikrokontroler Menggunakan Oven 

Kompor Otomatis”, Program S1 Teknik Elektro, Fakultas Teknik dan Sains, Universitas Nasional, di bawah 

bimbingan Ir. Rianto Nugroho, M.T., dan Novi Azman, S.T., M.T., Ph.D., Agustus 2025, 54 halaman + xiii + 15 

lampiran. 

 

Gambir (Uncaria Gambir Roxb.) merupakan komoditas unggulan Indonesia dengan nilai 

ekonomis tinggi, namun proses pengeringannya masih banyak dilakukan secara tradisional 

dengan penjemuran yang bergantung pada cuaca dan memerlukan waktu hingga 60 jam. 

Penelitian ini bertujuan merancang dan membangun prototype sistem pengeringan gambir 

berbasis mikrokontroler ESP32 menggunakan oven kompor otomatis yang mampu bekerja 

secara efisien, aman, dan terkendali. Prinsip kerja sistem adalah mengukur suhu dan berat 

gambir secara real-time menggunakan sensor DS18B20 dan load cell yang diperkuat dengan 

modul HX711. Data sensor diproses oleh ESP32 untuk mengendalikan aktuator berupa 

solenoid valve, fan, dan pemantik gas melalui relay, sehingga suhu oven dapat dipertahankan 

pada set point yang ditentukan. Sistem dilengkapi LCD I2C untuk menampilkan data, buzzer 

sebagai alarm keamanan, serta flame detector untuk memastikan api menyala dengan stabil. 

Konektivitas Wi-Fi pada ESP32 memungkinkan pemantauan jarak jauh melalui Telegram Bot. 

Hasil pengujian menunjukkan bahwa sensor DS18B20 memiliki rata-rata error absolut 

0,076°C atau 0,15% relatif terhadap termometer acuan, sehingga sangat akurat. Proses 

pengeringan 100 gram sampel pada suhu 60°C selama 8 jam mampu menurunkan kadar air 

hingga 58%, lebih efektif dibandingkan suhu 50°C yang hanya mampu menurunkan 24% pada 

durasi yang sama. Selain itu, semakin besar massa sampel, semakin lambat penurunan kadar 

air. Sistem ini juga terbukti hemat energi dengan konsumsi daya sekitar 41,6 Wh untuk siklus 

4 jam.  

 

Kata kunci: ESP32, Pengeringan Gambir, Sensor Suhu, Load Cell, IoT, Telegram Bot. 

 

 

 



ABSTRACT 

 

 

 
Destri Nila Sari, ”Design of a Microcontroller-Based Gambir Drying System Using an Automatic Oven Stove“, 

Electrical Engineering Undergraduate Program, Faculty of Engineering and Science, Nasional University, under 

the guidance of Ir. Rianto Nugroho, M.T., and Novi Azman, S.T., M.T., Ph.D., August 2025, 54 pages + xiii + 15 

appendices.  

 

Gambir (Uncaria Gambir Roxb.) is one of Indonesia’s leading commodities with high 

economic value. However, it’s drying process is still largely carried out traditioanlly by sun-

drying, which depends on weather conditions and requires up to 60 hours. This study aims to 

design and develop a prototype of an automatic gambier drying system using an ESP32-based 

microcontroller and a gas stove oven, providing an afficient, safe, and controlled drying 

process. The system operates by measuring temperature and weight in real-time using a 

DS18B20 digital temperature sensor and load cells combined with an HX711 amplifier. Data 

are processed by the ESP32, which controls actuators such as the solenoid valve, fan, and gas 

igniter through relays to maintain the oven temperature at a set point. An I2C LCD displays 

system data, while a buzzer and flame detector serve as safety features. Futhermore, Wi-Fi 

connectivity in ESP32 enables remote monitoring and control via a Telegram Bot. Testing 

results show that the DS18B20 sensor achieved an average absolute error of 0.076 °C or 0.15% 

relative to the reference thermometer, confirming it’s high accuracy. Drying 100 grams of 

gambier at 60 °C for 8 hours reduced moisture content by up to 58%, which is more effective 

compared to 24% at 50 °C under the same duration. Larger sample masses were found to dry 

more slowly. The system also demonstrated energi efficiency, consuming approximately 41.6 

Wh for a 4-hour cycle.  

 

Keyword: ESP32, Gambir Drying, Temperature Sensor, Load cell, IoT, Telegram Bot. 

 

 



DAFTAR ISI 

 

 

 

JUDUL .............................................................................................................................. i 

PERNYATAAN KEASLIAN SKRIPSI ......................................................................... ii 

LEMBAR PERSETUJUAN ........................................................................................... iii 

HALAMAN PENGESAHAN ........................................................................................ iv 

KATA PENGANTAR ..................................................................................................... v 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ..................................... vi 

ABSTRAK ..................................................................................................................... vii 

ABSTRACT ................................................................................................................... viii 

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

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

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

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

BAB 1 PENDAHULUAN ..................................................Error! Bookmark not defined. 

1.2 Rumusan Masalah .............................................................................................. 2 

1.3 Tujuan Penelitian ................................................................................................ 2 

1.4 Batasan Masalah ................................................................................................. 2 

1.5 Metode Penyelesaian Masalah ............................................................................ 3 

BAB 2 KAJIAN PUSTAKA DAN LANDASAN TEORI ................................................. 4 

2.1 Kajian Pustaka .................................................................................................... 4 

2.2 Modul ESP32 Type-C ......................................................................................... 5 

2.3 Wi-Fi .................................................................................................................. 8 

2.4 Telegram Bot  ..................................................................................................... 8 

2.5 Sensor Suhu DS18B20........................................................................................ 9 

2.6 Relay 5 V DC ................................................................................................... 10 

2.7 Liquid Crystal Display (LCD)........................................................................... 12 

2.8 Fan 220 VAC ................................................................................................... 14 

2.9 Power Supply 12 V DC .................................................................................... 15 

2.10 Buzzer .............................................................................................................. 17 

2.11 Solenoid Valve 12 V DC .................................................................................. 18 

2.12 Load Cell & HX711 Amplifier ......................................................................... 18 

2.13 LM2596 DC-to-DC Converter .......................................................................... 21 

2.14 Flame Detector ................................................................................................. 23 

2.15 Arduino IDE ..................................................................................................... 24 

2.16 Pemantik Gas.................................................................................................... 25 

2.17 Pengolahan Data ............................................................................................... 26 

BAB 3 METODOLOGI PENELITIAN ........................................................................... 27 

 3.1    Waktu dan Tempat Penelitian ........................................................................... 27 

 3.2    Alat dan Bahan ................................................................................................. 27 

 3.3    Desain Penelitian .............................................................................................. 27 

3.3.1 Tahapan Penelitian ........................................................................................... 28 

3.3.2 Perancangan Sistem .......................................................................................... 29 

3.3.3 Perancangan Perangkat Keras ........................................................................... 31 

3.3.4 Perancangan Mekanik ....................................................................................... 33 

3.3.5 Perancangan Perangkat Lunak .......................................................................... 34 

BAB 4 HASIL DAN PEMBAHASAN ............................................................................ 37 



 4.1    Realisasi Alat.................................................................................................... 37 

4.1.1  Realisasi Perangkat Keras ................................................................................ 37 

4.1.2  Realisasi Perangkat Lunak ............................................................................... 38 

 4.2     Hasil Pengujian Sistem .................................................................................... 38 

4.2.1  Hasil Pengujian Akurasi Pembacaan Suhu ....................................................... 39 

4.2.2  Hasil Pengujian Jangkauan Wi-Fi  ................................................................... 41 

4.2.3  Hasil Pengujian Tingkat Kekeringan Gambir ................................................... 42 

4.2.4  Hasil Pengujian Konsumsi Daya ...................................................................... 45 

4.2.5  Hasil Pengujian Fungsi Sistem ......................................................................... 46 

 4.3     Analisis Hasil Pengujian .................................................................................. 47 

4.3.1  Analisis Hasil Pengujian Akurasi Pembacaan Suhu .......................................... 47 

4.3.2  Analisis Hasil Pengujian Jangkauan Wi-Fi  ...................................................... 48 

4.3.3  Analisis Hasil Pengujian Tingkat Kekeringan Gambir pada Suhu 50°C  ........... 48 

4.3.4  Analisis Hasil Pengujian Tingkat Kekeringan Gambir pada Suhu 60°C  ........... 50 

4.3.5  Analisis Penurunan Kadar Air pada Berbagai Suhu  ......................................... 51 

4.3.6  Analisis Hasil Pengujian Konsumsi Daya ......................................................... 51 

4.3.7  Analisis Hasil Pengujian Fungsi Sistem ........................................................... 52 

BAB 5 KESIMPULAN DAN SARAN ............................................................................ 53 

 5.1     Kesimpulan ..................................................................................................... 53 

 5.2     Saran ............................................................................................................... 53 

Daftar Pustaka  ............................................................................................................. 54 

LAMPIRAN .................................................................................................................. 56 

 

 

  



DAFTAR GAMBAR 

 

 

 

Gambar 2.1 ESP32 Type-C ................................................................................................6 

Gambar 2.2 ESP32 Type-C ................................................................................................7 

Gambar 2.3 Skematik Rangkaian ESP32 ............................................................................7 

Gambar 2.4 Sensor Suhu DS18B20 ....................................................................................9 

Gambar 2.5 Skematik Diagram Sensor Suhu DS18B20 .................................................... 10 

Gambar 2.6 Modul Relay ................................................................................................. 11 

Gambar 2.7 Skematik Modul Relay .................................................................................. 11 

Gambar 2.8 LCD .............................................................................................................. 12 

Gambar 2.9 Skematik LCD .............................................................................................. 13 

Gambar 2.10 I2C Modul .................................................................................................. 13 

Gambar 2.11 Diagram Komunikasi I2C ........................................................................... 14 

Gambar 2.12 Fan 220VAC ............................................................................................... 15 

Gambar 2.13 Power Supply .............................................................................................. 16 

Gambar 2.14 Skematik Power Supply 12VDC ................................................................. 16 

Gambar 2.15 Buzzer......................................................................................................... 17 

Gambar 2.16 Skematik Buzzer ......................................................................................... 17 

Gambar 2.17 Solenoid Gas ............................................................................................... 18 

Gambar 2.18 Rangkaian Jembatan Wheatstone ................................................................ 19 

Gambar 2.19 Half Bridge (Loadcell) ................................................................................ 20 

Gambar 2.20 Modul HX711 ............................................................................................. 21 

Gambar 2.21 Skematik Rangkaian Converter LM2596 ..................................................... 22 

Gambar 2.22 Converter LM2596 ...................................................................................... 23 

Gambar 2.23 Flame Detector ............................................................................................ 23 

Gambar 2.24 Skematik Flame Detector ............................................................................ 24 

Gambar 2.25 Loadcell ...................................................................................................... 25 

Gambar 3.1 Flowchart Penelitian ..................................................................................... 28 

Gambar 3.2 Blok Diagram Sistem .................................................................................... 30 

Gambar 3.3 Skematik Sistem ........................................................................................... 32 

Gambar 3.4 Perancangan Mekanik Oven .......................................................................... 33 

Gambar 3.5 Flowchart Sistem .......................................................................................... 35 

Gambar 4.1 Oven ............................................................................................................. 38 

Gambar 4.2 Perangkat Lunak ........................................................................................... 39 

Gambar 4.3 Alat Ketika Bekerja ....................................................................................... 40 

Gambar 4.4 Grafik Pengujian Pembacaan Suhu ................................................................ 42 

Gambar 4.5 Hasil Akhir Pengujian Gambir ...................................................................... 45 

Gambar 4.6 Grafik Kadar Air Terhadap Waktu Pengeringan di Suhu 50°C ...................... 49 

Gambar 4.7 Grafik Kadar Air Terhadap Waktu Pengeringan di Suhu 60°C ...................... 50 

  



DAFTAR TABEL 

 

 

 

Tabel 2.1 Western Regional Wiring Code  .................................................................. 19 

Tabel 2.2 Spesifikasi Half Bridge Weight Sensor ........................................................ 20 

Tabel 2.3 Spesifikasi HX711 ....................................................................................... 21 

Tabel 2.4 Spesifikasi Converter LM2596 .................................................................... 22 

Tabel 3.1 Alat dan Bahan ............................................................................................ 27 

Tabel 4.1 Pengujian Pembacaan Suhu ......................................................................... 40 

Tabel 4.2 Hasil Pengujian Jangkauan Wi-Fi  ............................................................... 43 

Tabel 4.3 Pengujian Konsumsi Daya  .......................................................................... 43 

Tabel 4.4 Hasil Pengujian Tingkat Kekeringan Gambir 50°C ...................................... 44 

Tabel 4.5 Hasil Pengujian Tingkat Kekeringan Gambir 60°C ...................................... 46 

  

file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx


DAFTAR LAMPIRAN 

 

 

 

Lampiran 1 Listing Program  ....................................................................................... 55 

Lampiran 2 Datasheet ESP32 ...................................................................................... 58 

Lampiran 3 Datasheet Load Cell ................................................................................. 68 

Lampiran 4 Desain Perancangan ................................................................................. 69 

 

 

 

 

file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx
file:///D:/6.%20PRIVATE/Kuliah/Semester%20VII/metopel/TUGAS%201_METOPEL_%20MUCHTAR_FTS_183112700240008_R1.docx

	Oleh:
	Oleh: (1)
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN

