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SISTEM MONITORING KUALITAS UDARA PADA PETERNAKAN 

KAMBING BERBASIS IOT (INTERNET OF THINGS) DENGAN 

MEMANFAATKAN MATAHARI SEBAGAI SUMBER ENERGI 

Ahmad Dawam1 , M. Taufiq Tamam2 

ABSTRAK 

 
Penelitian ini bertujuan untuk merancang dan mengimplementasikan sistem 

monitoring kualitas udara dan daya panel surya berbasis Internet of Things (IoT) 

dengan memanfaatkan mikrokontroller ESP32-S3 sebagai pengirim data dan 

ESP32 sebagai penerima menggunakan protokol komunikasi ESP-NOW. Sistem 

dikembangkan untuk memantau parameter listrik panel surya berupa tegangan, 

arus, daya, dan energi harian, serta konsentrasi gas amonia (NH₃) dan metana (CH₄) 

menggunakan sensor MQ-135 dan MQ-4 yang dibaca melalui modul ADC 

ADS1115. Data hasil akuisisi ditransmisikan ke Firebase Realtime Database dan 

divisualisasikan melalui aplikasi Android yang dibangun menggunakan Android 

Studio. Uji lapangan di peternakan kambing menghasilkan 20 sampel data yang 

memperlihatkan variasi kadar Amonia antara 8,43–14,24 ppm dan Metana antara 

0,35–0,44 ppm, menandakan stabilitas pembacaan CH₄ dan dinamika NH₃ akibat 

aktivitas lingkungan. Pengujian komunikasi menunjukkan bahwa ESP-NOW 

mampu melakukan transmisi data secara stabil hingga jarak 40 meter tanpa 

kehilangan paket. Sistem juga menunjukkan keberhasilan pengiriman data real time 

ke Firebase, serta aplikasi Android mampu menampilkan data dengan mekanisme 

pembaruan otomatis. 

Hasil penelitian membuktikan bahwa sistem yang dirancang dapat bekerja 

secara efektif dalam melakukan monitoring kualitas udara dan parameter listrik 

panel surya secara real time, sehingga dapat diterapkan pada lingkungan peternakan 

maupun pemantauan energi terdistribusi. 

Kata kunci: IoT, mikrokontroller, Amonia, Metana, monitoring gas. 
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AIR QUALITY MONITORING SYSTEM IN GOAT FARMING BASED ON 

IOT (INTERNET OF THINGS) BY UTILIZING SOLAR POWER AS AN 

ENERGY SOURCE 

Ahmad Dawam1 , M. Taufiq Tamam2 

ABSTRACT 

 

This research aims to design and implement an Internet of Things (IoT)–

based system for monitoring air quality and solar panel power by utilizing an 

ESP32-S3 microcontroller as the data transmitter and an ESP32 as the receiver 

through the ESP-NOW communication protocol. The system is developed to 

monitor electrical parameters of the solar panel, including voltage, current, power, 

and daily energy, as well as the concentrations of ammonia (NH₃) and methane 

(CH₄) using MQ-135 and MQ-4 gas sensors, which are interfaced via the ADS1115 

analog-to-digital converter (ADC) module. The acquired data are transmitted to 

Firebase Realtime Database and visualized through an Android application 

developed using Android Studio. Field testing conducted at a goat farm produced 

20 data samples, showing ammonia concentration variations ranging from 8.43 to 

14.24 ppm and methane concentrations between 0.35 and 0.44 ppm, indicating 

stable CH₄ measurements and dynamic NH₃ fluctuations influenced by 

environmental activities. Communication testing demonstrates that the ESP-NOW 

protocol enables stable data transmission up to a distance of 40 meters without 

packet loss. Furthermore, the system successfully delivers real-time data to 

Firebase, and the Android application is capable of displaying the data with an 

automatic update mechanism. 

The results confirm that the proposed system operates effectively for real-

time monitoring of air quality and solar panel electrical parameters, making it 

suitable for application in livestock environments as well as distributed energy 

monitoring systems. 

Keywords: IoT, microcontroller, ammonia, methane, gas monitoring. 
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