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INTISARI 

 

RANCANG BANGUN PROTOTIPE SISTEM MONITORING DAN PEMADAM 

KEBAKARAN TERINTEGRASI BERBASIS SENSOR CO ANALYZER PADA DRYER 

SYSTEM DI INDUSTRI PENGOLAHAN RAYON 

 

Innayatun Nurkhasanah 

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro 

 

Industri rayon menggunakan dryer system yang beroperasi pada temperatur tinggi 

sehingga memiliki risiko kebakaran yang tinggi akibat keberadaan material selulosa 

yang mudah terbakar serta potensi terbentuknya gas karbon monoksida (CO) dari 

pembakaran tidak sempurna. Berdasarkan observasi yang dilakukan di Industri X, 

proses deteksi kebakaran masih dilakukan secara manual sehingga menyebabkan 

keterlambatan respons dan berpotensi menimbulkan downtime produksi. Penelitian 

ini bertujuan untuk merancang prototipe sistem monitoring dan pemadam 

kebakaran terintegrasi berbasis sensor CO analyzer pada dryer system industri. 

Metode yang digunakan adalah Engineering, Procurement, and Construction 

(EPC) yang meliputi perancangan sistem, pengadaan komponen, perakitan, 

pemrograman, dan pengujian. Prototipe mengintegrasikan sensor CO analyzer, 

PLC Siemens S7-1200, Human Machine Interface (HMI), alarm, pompa, dan water 

sprayer ke dalam sistem kontrol otomatis berbasis logika interlock. Sistem 

diprogram menggunakan TIA Portal dan dirancang untuk mengaktifkan alarm serta 

pompa pemadam secara otomatis ketika konsentrasi CO mencapai 30 ppm. Hasil 

pengujian menunjukkan bahwa prototipe beroperasi sesuai dengan desain yang 

direncanakan. Berdasarkan dari hasil pengujian, sistem memiliki rata-rata waktu 

respon 1,40 detik, standar deviasi 0,11 detik, rata-rata error 3,93%, dan koefisien 

determinasi (R²) sebesar 0,9955. Sistem berhasil melakukan monitoring secara 

real-time serta pemadaman kebakaran secara otomatis. 

 

Kata Kunci : Karbon Monoksida (CO), Sistem Monitoring Kebakaran, Sistem 

Pemadam Kebakaran, Dryer System, PLC, Logika Interlock. 
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ABSTRACT 

 

DESIGN AND DEVELOPMENT OF AN INTEGRATED FIRE 

MONITORING AND EXTINGUISHING SYSTEM BASED ON A CO 

ANALYZER SENSOR FOR DRYER SYSTEMS IN THE RAYON 

PROCESSING INDUSTRY 

 

Innayatun Nurkhasanah 

Automation Engineering, Vocational School, Diponegoro University 

 

The rayon industry utilizes dryer systems operating at high temperatures, resulting 

in a high risk of fire due to the presence of combustible cellulose materials and the 

potential formation of carbon monoxide (CO) from incomplete combustion. Based 

on observations conducted at Industry X, fire detection is still performed manually, 

leading to delayed responses and potential production downtime. This study aims 

to design an integrated fire monitoring and suppression prototype based on a CO 

analyzer sensor for industrial dryer systems. The Engineering, Procurement, and 

Construction (EPC) method was employed, encompassing system design, 

component procurement, assembly, programming, and testing. The prototype 

integrates a CO analyzer sensor, Siemens S7-1200 PLC, Human Machine Interface 

(HMI), alarm, pump, and water sprayer into an automatic control system based on 

interlock logic. The system was programmed using TIA Portal and designed to 

automatically activate the alarm and fire suppression pump when the CO 

concentration reaches 30 ppm. The test results demonstrated that the prototype 

operated according to the intended design. Based on the experimental results, the 

system achieved an average response time of 1.40 seconds, a standard deviation of 

0.11 seconds, an average error of 3.93%, and a coefficient of determination (R²) of 

0.9955. The system successfully performed real-time monitoring and automatic fire 

suppression. 

 

Keywords: Carbon Monoxide (CO), Fire Monitoring System, Fire Suppression 

System, Dryer System, PLC, Interlock Logic.
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