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ABSTRAK 

Pemborosan energi di perguruan tinggi akibat kelalaian pengguna 

mematikan perangkat kelas merupakan tantangan operasional yang 

signifikan. Penelitian ini mengusulkan S-CLASS (Smart Classroom 

Management System), sistem terintegrasi berbasis Internet of Things (IoT) 

untuk mengotomatisasi akses fisik dan kontrol kelistrikan. Sistem 

memadukan antarmuka Next.js, Backend backend Golang, Home Assistant, 

dan mikrokontroler ESP32-S3. Melalui otentikasi token unik, sistem secara 

otonom memutus daya kelistrikan (auto-cutoff) tepat saat durasi peminjaman 

akademik berakhir. 

Hasil pengujian menunjukkan performa sistem yang responsif dengan 

latensi Backend <1 ms, jeda relai 90,4 ms, dan keandalan transmisi IR Blaster 

100% hingga jarak 5 meter. Implementasi pemutusan daya berbasis jadwal 

terbukti menghemat energi sebesar 34,09%, yang divalidasi signifikan secara 

statistik melalui Paired Sample T-Test (p-value = 0,0252). Protokol paksa 

(override) suhu AC ke 24°C menekan pemborosan kompresor hingga 97,6%, 

dan algoritma pemutusan total pada hari libur mereduksi beban siaga menjadi 

0 kWh. Didukung arsitektur fail-safe dan FreeRTOS, S-CLASS terbukti 

tangguh mengatasi anomali jaringan dan bentrok jadwal, menjadikannya 

solusi konkret untuk digitalisasi kampus cerdas yang hemat energi. 

Kata Kunci: Internet of Things, Efisiensi Energi, Penjadwalan Akademik, 

Smart Classroom, ESP32, Golang. 
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ABSTRACT 

Energy waste in higher education institutions due to users neglecting 

to turn off classroom appliances remains a significant operational challenge. 

This research proposes S-CLASS (Smart Classroom Management System), 

an integrated Internet of Things (IoT)-based solution to automate physical 

access and electrical control. The system architecture combines a Next.js 

interface, a Golang backend server, Home Assistant, and an ESP32-S3 

microcontroller. Utilizing unique token authentication, the system 

autonomously cuts off electrical power (auto-cutoff) exactly when the 

academic booking duration ends. 

Testing results demonstrate a highly responsive performance with 

server latency <1 ms, a relay mechanical delay of 90.4 ms, and 100% IR 

Blaster transmission reliability up to a 5-meter distance. The schedule-based 

power cutoff implementation is proven to save 34.09% of energy, achieving 

absolute statistical significance validated via Paired Sample T-Test (p-value 

= 0.0252). An override protocol enforcing a standard AC temperature of 

24°C reduces compressor waste by up to 97.6%, and a total cutoff algorithm 

during holidays reduces standby power load to 0 kWh. Supported by a fail-

safe architecture and FreeRTOS, S-CLASS operates robustly against network 

anomalies and scheduling conflicts, providing a concrete and measurable 

solution for an energy-efficient smart campus digitalization. 

Keywords: Internet of Things, Energy Efficiency, Academic Scheduling, 

Smart Classroom, ESP32, Golang. 
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