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ABSTRAK 

SATIA KAMILA RACHMANIA. Pengembangan dan Validasi Sistem 

Pemantauan Real-Time Berbasis IoT untuk Proses Pengeringan Industri. 

Dibimbing oleh HERIYANTO SYAFUTRA dan IRMANSYAH. 

 

Penelitian ini mengembangkan sistem pemantauan Internet of Things (IoT) 

untuk mengevaluasi efisiensi termal oven pengering melalui komparasi energi 

teoretis dan aktual. Instrumen mengintegrasikan mikrokontroler ESP32, sensor 

suhu PT100, dan sensor aliran fluida. Data lapangan ditransmisikan secara 

nirkabel, diakuisisi via Data Streamer Microsoft Excel, diotomatisasi oleh Power 

Automate, dan divisualisasikan pada Power BI. Pengujian membuktikan sistem 

beroperasi stabil tanpa kehilangan data. Kalkulasi otomatis mencatat suplai energi 

aktual rata-rata 151.291 kkal/jam, melampaui kebutuhan teoretis produk sebesar 

115.920 kkal/jam. Komparasi ini berhasil mendeteksi kehilangan panas ke 

lingkungan sebesar 35.371 kkal/jam. Sistem terintegrasi ini efektif memfasilitasi 

evaluasi termodinamika seketika guna mengoptimalkan pengaturan pemanas 

pabrik. 

 

Kata kunci: Data Streamer, efisiensi termal, Internet of Things, kehilangan panas, 

neraca energi 

ABSTRACT 

SATIA KAMILA RACHMANIA. Development and Validation of an IoT Based 

Real-Time Monitoring System for Industrial Drying Processes. Supervised by 

HERIYANTO SYAFUTRA and IRMANSYAH. 

 

This study develops an Internet of Things (IoT) monitoring system to 

evaluate the thermal efficiency of drying ovens through theoretical and actual 

energy comparisons. The instrument integrates an ESP32 microcontroller, PT100 

temperature sensors, and a fluid flow sensor. Field data is transmitted wirelessly, 

acquired via Microsoft Excel Data Streamer, automated by Power Automate, and 

visualized on Power BI. Testing proved the system operates stably without data 

loss. Automated calculations recorded an average actual energy supply of 151.291 

kcal/hour, exceeding the product's theoretical requirement of 115.920 kcal/hour. 

This comparison successfully detected a heat loss to the environment of 35.371 

kcal/hour. The integrated system effectively facilitates instantaneous 

thermodynamic evaluation to optimize factory heater settings. 

 

Keywords: Data Streamer, energy balance, heat loss, Internet of Things, thermal 

efficiency 
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