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ABSTRAK 

RANCANG BANGUN SISTEM KONTROL SUHU AIR 

PADA DISPENSER BERBASIS MIKROKONTROLER DENGAN 

INTERNET OF THINGS (IOT) 

Mukhammad Furqon Akazzah 

Dosen Pembimbing : Dr. Aris Sunawar, S.Pd. M.T, dan Mochammad 

Djaohar, M.Sc. 

Penelitian ini bertujuan untuk merancang dan menguji sistem kontrol suhu air pada 

dispenser berbasis mikrokontroler dengan Internet of Things (IoT) yang mampu 

mengatur suhu dan volume air sesuai kebutuhan pengguna, melakukan pemantauan 

kondisi dispenser, serta mengatur waktu pengoperasian untuk meningkatkan 

efisiensi penggunaan energi listrik. Sistem menggunakan mikrokontroler ESP32, 

sensor suhu, flowmeter, aplikasi Android, dan Firebase Realtime Database sebagai 

media komunikasi dan penyimpanan data. Pengujian meliputi pengujian kebutuhan 

pengguna, pengujian akurasi suhu dan volume, pengujian efisiensi konsumsi energi 

listrik, serta pengujian fungsi pemantauan dan pengaturan melalui aplikasi Android. 

Hasil pengujian kebutuhan pengguna menunjukkan bahwa sistem mampu 

menghasilkan keluaran suhu dan volume yang mendekati parameter yang 

ditentukan. Pada penyajian kopi susu diperoleh suhu rata-rata 77,80 °C dan volume 

293,2 mL, teh 68,18 °C dan 292,8 mL, serta susu 68,08 °C dan 292,8 mL. Nilai 

error suhu berada pada rentang 2,60%–2,75%, sedangkan error volume berada pada 

rentang 2,27%–2,40%. Pengujian sensor suhu pada rentang 20–80 °C menghasilkan 

rata-rata akurasi sebesar 97,23%, sedangkan termometer sebagai alat pembanding 

memperoleh rata-rata akurasi sebesar 97,20%. Pengujian flowmeter pada variasi 

suhu target 20 °C, 40 °C, 50 °C, 60 °C, 70 °C, dan 80 °C menghasilkan error sebesar 

2,32%–2,78% dan akurasi sebesar 97,22%–97,68%. Pengujian efisiensi energi 

menunjukkan bahwa dispenser konvensional berdaya 450 W yang beroperasi 

selama 24 jam mengonsumsi energi sebesar 10,80 kWh, sedangkan dispenser 

berbasis IoT mengonsumsi energi sebesar 0,90 kWh hingga 4,50 kWh pada waktu 

aktif 2–10 jam, dengan penghematan energi sebesar 58,33%–91,67%. Sistem juga 

berhasil menyediakan fungsi pemantauan dan pengaturan melalui aplikasi Android, 

meliputi pengaturan suhu target, pengendalian keran air, pemantauan suhu dan 

volume air, serta pengaturan jadwal pengoperasian yang terintegrasi dengan 

Firebase Realtime Database. Berdasarkan hasil pengujian, sistem telah mampu 

menjalankan fungsi pengaturan, pemantauan, dan pengendalian dispenser sesuai 

dengan parameter yang ditentukan serta mengurangi konsumsi energi melalui 

pembatasan waktu operasi. 

Kata Kunci: monitoring, penggunaan energi, sistem kontrol, suhu air, volume air. 
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ABSTRACT 

DESIGN AND DEVELOPMENT OF A MICROCONTROLLER-BASED 

WATER TEMPERATURE CONTROL SYSTEM FOR A WATER DISPENSER 

USING THE INTERNET OF THINGS (IOT) 

Mukhammad Furqon Akazzah 

Supervisor : Dr. Aris Sunawar, S.Pd. M.T, and Mochammad Djaohar, M.Sc. 

This research aims to design and test a water temperature control system for a 

dispenser based on a microcontroller and the Internet of Things (IoT), capable of 

regulating water temperature and volume according to user requirements, 

monitoring dispenser conditions, and controlling operating time to improve 

electrical energy efficiency. The system uses an ESP32 microcontroller, temperature 

sensor, flowmeter, Android application, and Firebase Realtime Database as 

communication and data storage media. The testing included user requirement 

testing, temperature and volume accuracy testing, electrical energy consumption 

efficiency testing, and testing of monitoring and control functions through the 

Android application. The user requirement testing results showed that the system 

was able to produce temperature and volume outputs close to the specified 

parameters. For milk coffee, the system produced an average temperature of 77.80 

°C and a volume of 293.2 mL; for tea, 68.18 °C and 292.8 mL; and for milk, 68.08 

°C and 292.8 mL. The temperature error ranged from 2.60% to 2.75%, while the 

volume error ranged from 2.27% to 2.40%. Temperature sensor testing within the 

range of 20–80 °C resulted in an average accuracy of 97.23%, while the 

thermometer used as a comparison instrument achieved an average accuracy of 

97.20%. Flowmeter testing at target temperature variations of 20 °C, 40 °C, 50 °C, 

60 °C, 70 °C, and 80 °C resulted in an error range of 2.32%–2.78% and an 

accuracy range of 97.22%–97.68%. Energy efficiency testing showed that the 

conventional 450 W dispenser operating for 24 hours consumed 10.80 kWh, 

whereas the IoT-based dispenser consumed 0.90 kWh to 4.50 kWh with operating 

times of 2–10 hours, resulting in energy savings of 58.33%–91.67%. The system 

also successfully provided monitoring and control functions through the Android 

application, including target temperature setting, water tap control, temperature 

and water volume monitoring, and operating schedule setting integrated with 

Firebase Realtime Database. Based on the test results, the system was able to 

perform dispenser regulation, monitoring, and control functions according to the 

specified parameters while reducing energy consumption through operating time 

limitations. 

 

Keywords: energy consumption, monitoring, temperature control, water dispensing 

system, water volume. 
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