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INTISARI 

 

Penelitian ini mengidentifikasi masalah akumulasi limbah pada kandang 

telur puyuh yang menyebabkan terbentuknya gas amonia (NH₃) sehingga 

menurunkan kualitas udara, mengganggu kenyamanan lingkungan, dan berdampak 

negatif pada kesehatan serta produktivitas unggas. Untuk mengatasi masalah 

tersebut dikembangkan sebuah sistem Smart Building berbasis Internet of Things 

(IoT) yang mengintegrasikan sensor gas MQ-135, sensor DHT11, mikrokontroler 

ESP32, modul relay dan kipas ventilasi, serta layanan cloud dan notifikasi 

(Firebase, Blynk, dan Telegram). Metode yang diterapkan meliputi perancangan 

hardware & software, kalibrasi R₀ MQ-135, penerapan moving-average untuk 

stabilisasi pembacaan PPM, logika kontrol dengan mode otomatis/manual 

(threshold NH₃: aman ≤10 ppm, sedang 10–25 ppm, bahaya ≥25 ppm) dan 

pengujian prototipe pada mini-kandang. Hasil pengujian menunjukkan sistem 

mampu memantau konsentrasi NH₃ secara real-time, memberikan peringatan lokal 

dan remote, serta mengaktifkan ventilasi otomatis sehingga konsentrasi NH₃ 

menurun ke rentang aman dalam kondisi uji lapangan; sistem juga meningkatkan 

responsifitas pengelolaan ventilasi dan penyimpanan data historis untuk analisis. 

Kontribusi penelitian ini berupa desain praktis IoT untuk pengendalian bau kandang 

yang dapat dimanfaatkan oleh peternak skala kecil–menengah; penelitian lanjutan 

direkomendasikan meliputi pengujian lapangan jangka panjang, penambahan 

sensor multi-parameter, dan optimasi ventilasi. 

 

Kata kunci: amonia, IoT, MQ-135, ESP32, ventilasi. 
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ABSTRACT 

 

This study investigates the issue of ammonia (NH₃) accumulation resulting 

from waste buildup in quail egg housing, which leads to degraded air quality, 

health risks for birds and workers, and reduced productivity. To address this 

problem, an Internet of Things (IoT)-based monitoring and control system was 

developed, integrating the MQ-135 gas sensor, DHT11 temperature–humidity 

sensor, ESP32 microcontroller, relay-controlled ventilation, as well as cloud and 

notification services (Firebase, Blynk, and Telegram). The research methodology 

includes hardware and software design, MQ-135 calibration involving R₀ 

determination, implementation of a moving-average algorithm to stabilize PPM 

readings, development of automatic and manual control logic based on 

concentration thresholds (safe ≤10 ppm; moderate 10–25 ppm; hazardous ≥25 

ppm), and prototype testing in a mini-housing environment. Experimental results 

show that the system effectively monitors NH₃ levels in real time, stores historical 

data, delivers both local and remote alerts, and activates automated ventilation that 

successfully reduces NH₃ concentration to safe levels under test conditions. This 

study contributes a practical IoT-based solution for air-quality management in 

small- to medium-scale poultry environments. Future work is recommended to 

include long-term field testing, integration of additional environmental sensors, 

and optimization of ventilation strategies. 

. 

 

Keyword: ammonia, IoT, MQ-135, ESP32, ventilation.


