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ABSTRAK 

Faktor lingkungan seperti suhu, kelembapan, cahaya, dan kualitas udara sangat 

berpengaruh terhadap keberhasilan budidaya tanaman, khususnya pada 

screenhouse yang melindungi tanaman dari hama sambil mengatur iklim dengan 

biaya lebih rendah dibandingkan greenhouse. Pemantauan suhu secara manual 

kurang efektif karena tidak kontinu dan bergantung pada kehadiran petani, sehingga 

diperlukan sistem berbasis Internet of Things (IoT) untuk monitoring real-time. 

Penelitian ini merancang dan membangun sistem monitoring suhu pada 

screenhouse berukuran 40 m × 10 m di PT. Daya Sentosa Rekayasa menggunakan 

NodeMCU ESP8266, sensor DHT22, LED indikator, Firebase Realtime Database, 

dan aplikasi mobile. Pengujian selama lima hari pada lima node (N1-N5) 

menunjukkan sistem beroperasi stabil tanpa gangguan, dengan akurasi sensor 

selisih rata-rata 0,3°C terhadap termometer digital (toleransi ±0,5-2°C). Pola data 

konsisten pada rentang 27-29°C, transmisi ke Firebase (200-450 ms), pembaruan 

aplikasi (300-600 ms), dan tanggap total 1-3 detik, didukung indikator LED visual. 

Sistem ini memenuhi kebutuhan optimal untuk tanaman seperti melon (suhu ideal 

25-30°C siang, 18-22°C malam), mencegah kondisi ekstrem, dan mendukung 

pengambilan keputusan petani secara real-time. 

 

Kata kunci: monitoring suhu, IoT, screenhouse, NodeMCU ESP8266, DHT22, 

Firebase 
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ABSTRACT 

Environmental factors such as temperature, humidity, light, and air quality 

significantly influence the success of crop cultivation, particularly in screenhouses 

that protect plants from pests while regulating climate at a lower cost than 

greenhouses. Manual temperature monitoring is ineffective due to its lack of 

continuity and reliance on farmers' presence, necessitating an Internet of Things 

(IoT)-based system for real-time monitoring. This research designs and builds a 

temperature monitoring system for a 40 m × 10 m screenhouse at PT. Daya Sentosa 

Rekayasa using NodeMCU ESP8266, DHT22 sensor, LED indicators, Firebase 

Realtime Database, and a mobile application. Testing over five days on five nodes 

(N1-N5) showed the system operating stably without disruptions, with sensor 

accuracy averaging a 0.3°C deviation from a digital thermometer (tolerance ±0.5-

2°C). Data patterns were consistent in the 27-29°C range, with transmission to 

Firebase (200-450 ms), app updates (300-600 ms), and total response time of 1-3 

seconds, supported by visual LED indicators. The system meets optimal needs for 

crops like melon (ideal temperature 25-30°C daytime, 18-22°C nighttime), prevents 

extreme conditions, and supports real-time farmer decision-making. 

 

Keywords: temperature monitoring, IoT, screenhouse, NodeMCU ESP8266, 

DHT22, Firebase 
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