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ABSTRAK 

 

Kebutuhan energi terus meningkat sementara ketersediaan energi fosil semakin 

menurun, sehingga diperlukan pengembangan energi terbarukan yang ramah 

lingkungan. Salah satu alternatif yang potensial adalah biobriket berbasis 

biomassa, misalnya tempurung kelapa, namun proses produksinya masih 

terkendala pada alat pengepres manual yang menghasilkan tekanan tidak stabil 

dan mutu produk kurang konsisten. Penelitian ini bertujuan memodifikasi alat 

pengempa biobriket dengan sistem hidrolik berbasis Internet of Things (IoT) 

menggunakan sensor tekanan Load Cell Zemic 2 ton, amplifier HX711, dan 

mikrokontroler ESP32 yang diintegrasikan dengan LCD serta aplikasi Blynk 

untuk pemantauan real-time. Metode penelitian meliputi tahap perancangan alat, 

pengujian variasi perekat (4%, 5%, 7%, 9%), variasi tekanan (40, 60, 80, 100 Psi), 

dan ukuran partikel (mesh 80 dan 100), serta evaluasi mutu biobriket mengacu 

pada parameter SNI. Hasil menunjukkan kondisi optimum pada perekat 5%, 

tekanan 80 Psi, dan mesh 100 dengan kadar air 6,91%, densitas 0,63–0,97 g/cm³, 

kadar abu 12–13%, volatile matter 15–19%, dan fixed carbon 61–66%. Dapat 

disimpulkan bahwa penerapan IoT pada sistem hidrolik berhasil meningkatkan 

akurasi pemantauan tekanan, efisiensi proses, dan konsistensi mutu biobriket, 

meskipun kandungan abu dan volatile matter masih perlu diturunkan agar sesuai 

standar SNI.  

 

Kata Kunci: Biobriket, IoT, Sistem Hidrolik, Sensor Tekanan, Densitas. 
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ABSTRACT 

The increasing energy demand and the depletion of fossil fuels require the 

development of renewable and environmentally friendly energy sources. One 

promising alternative is biomass-based biobriquettes such as coconut shell, but 

their production process is still limited by manual press machines that generate 

unstable pressure and inconsistent quality. This study aimed to modify a hydraulic 

biobriquette press integrated with the Internet of Things (IoT) using a 2-ton Zemic 

Load Cell, HX711 amplifier, and ESP32 microcontroller connected to an LCD and 

Blynk application for real-time monitoring. The methodology included tool 

design, testing of binder variations (4%, 5%, 7%, 9%), pressing pressure (40, 60, 

80, 100 Psi), and particle sizes (80 and 100 mesh), as well as briquette quality 

evaluation based on SNI standards. The optimum condition was obtained at 5% 

binder, 80 Psi pressure, and 100 mesh with 6.91% moisture content, 0.63–0.97 

g/cm³ density, 12–13% ash, 15–19% volatile matter, and 61–66% fixed carbon. It 

can be concluded that the IoT-based hydraulic system improved pressure 

monitoring accuracy, process efficiency, and product consistency, although ash 

and volatile matter contents still need to be reduced to meet SNI standards. 

Keywords: Biobriquette, IoT, Hydraulic System, Pressure Sensor, Density. 
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