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ABSTRAK

Meningkatnya kebutuhan masyarakat terhadap produk unggas
mendorong perlunya penerapan teknologi yang mampu meningkatkan
efisiensi dan keberhasilan proses penetasan telur. Mesin penetas telur
konvensional masih memerlukan pengawasan manual terhadap suhu,
kelembapan, dan pembalikan telur sehingga berpotensi menurunkan tingkat
keberhasilan penetasan. Oleh karena itu, penelitian ini bertujuan merancang
mesin penetas telur otomatis berbasis Internet of Things (IoT) yang mampu
mengendalikan suhu, kelembapan, dan pembalikan rak telur secara otomatis
serta menyediakan pemantauan kondisi inkubator secara real-time melalui
smartphone. Penelitian ini menggunakan metode perancangan dan
pembuatan prototipe dengan memanfaatkan mikrokontroler ESP32 sebagai
pusat kendali yang mengintegrasikan sensor DHT22, lampu pijar, kipas
sirkulasi, ultrasonic mist maker, motor DC, sensor proximity, modul relay,
dan driver motor. Data hasil pembacaan sensor diproses untuk
mengendalikan kondisi inkubator, ditampilkan pada LCD, dan dikirim
melalui protokol MQTT ke HiveMQ Cloud sehingga dapat dipantau secara
real-time menggunakan aplikasi Flutter. Pengujian dilakukan untuk
mengevaluasi Kinerja sistem pengendalian suhu, kelembapan, mekanisme
pembalikan rak telur, dan sistem monitoring berbasis 10T. Hasil pengujian
menunjukkan bahwa sistem mampu bekerja sesuai dengan perancangan.
Inkubator berhasil mempertahankan suhu pada rentang 37,9-39,0 °C dan
kelembapan 50-60% RH, menjalankan pembalikan rak telur secara otomatis
setiap tiga jam, serta menampilkan data suhu, kelembapan, dan status
aktuator secara real-time melalui aplikasi Flutter. Pengujian biologis
menunjukkan tingkat keberhasilan perkembangan embrio sebesar 80%
hingga hari ke-14, sehingga sistem mampu menciptakan kondisi inkubasi
yang stabil. Berdasarkan hasil penelitian, mesin penetas telur otomatis
berbasis 10T telah berhasil memenuhi tujuan penelitian, vyaitu
mengotomatisasi proses pengendalian suhu, kelembapan, pembalikan telur,
dan pemantauan inkubator secara real-time. Untuk pengembangan
selanjutnya, sistem disarankan menggunakan metode kendali yang lebih
adaptif, menambahkan sensor pada beberapa titik pengukuran, serta
mengembangkan fitur kendali jarak jauh dan data logging guna
meningkatkan akurasi, keandalan, dan kinerja sistem.

Kata kunci: Mesin penetas telur, Internet of Things (1oT), ESP32, Inkubator
otomatis, Monitoring real-time.
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ABSTRACT

The increasing demand for poultry products has encouraged the
implementation of technology to improve the efficiency and success rate of
egg incubation. Conventional egg incubators still require manual monitoring
of temperature, humidity, and egg turning, which may reduce hatching
success. Therefore, this study aims to design an automatic egg incubator
based on the Internet of Things (1oT) capable of automatically controlling
temperature, humidity, and egg turning while providing real-time monitoring
of the incubation conditions through a smartphone. This study employed a
prototype design and development method using an ESP32 microcontroller
as the main controller integrated with a DHT22 sensor, incandescent lamps,
a circulation fan, an ultrasonic mist maker, a DC motor, proximity sensors,
a relay module, and a motor driver. The sensor data were processed to
control the incubation environment, displayed on an LCD, and transmitted
via the MQTT protocol to HiveMQ Cloud, enabling real-time monitoring
through a Flutter application. System testing was conducted to evaluate the
performance of temperature and humidity control, the automatic egg-turning
mechanism, and the loT-based monitoring system. The test results showed
that the proposed system operated according to the design specifications. The
incubator successfully maintained the temperature within the range of 37.9—
39.0 °C and the relative humidity between 50% and 60% RH, performed
automatic egg turning every three hours, and displayed temperature,
humidity, and actuator status in real time through the Flutter application.
Biological testing indicated an embryo development success rate of 80% up
to the 14th day of incubation, demonstrating that the system was capable of
maintaining stable incubation conditions. Based on the results of this study,
the loT-based automatic egg incubator successfully achieved its objectives
by automating temperature and humidity control, egg turning, and real-time
incubation monitoring. Future work is recommended to implement more
adaptive control methods, add multiple sensing points, and develop remote
control and data logging features to further improve the accuracy, reliability,
and overall performance of the system.

Keywords: Automatic egg incubator, Internet of Things (1oT), ESP32, Real-
time monitoring, MQTT.
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