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INTISARI

IMPLEMENTASI FUZZY LOGIC CONTROL METODE SUGENO DAN
INTERNET OF THINGS UNTUK SISTEM KONTROL HEAT
EXCHANGER PADA PLANT DRYER BERBASIS PLC WEIDMULLER
UCONTROL M4000

Sayyoga Al Akbar Rizqi Pratama

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro

Proses pengeringan soap flake pada Plant Dryer memerlukan pengendalian kondisi
operasi Heat Exchanger yang stabil untuk menghasilkan kadar air produk sesuai
standar. Permasalahan yang terjadi pada proses produksi adalah adanya deviasi
terhadap set point Pressure pada Heat Exchanger 1 dan set point Temperature pada
Heat Exchanger 2 yang menyebabkan peningkatan frekuensi deviasi set point kadar
air produk. Tugas akhir ini bertujuan mengimplementasikan Fuzzy Logic Control
(FLC) metode Sugeno dan Internet of Things (IoT) untuk mengoptimalkan
pengendalian Heat Exchanger dalam mengejar set point proses sehingga deviasi
dapat dikurangi. Sistem yang dikembangkan menggunakan PLC Allen-Bradley
CompactLogix 5380 sebagai pengendali utama, PLC Weidmuller UControl M4000
sebagai pemroses FLC berbasis Node-RED, dan SCADA FactoryTalk View sebagai
sistem monitoring dan kontrol. FLC dirancang menggunakan dua variabel input
dengan lima fungsi keanggotaan pada masing-masing input, 25 rule base, dan
metode Sugeno orde 0 sebagai proses pengambilan keputusan. Hasil pengujian
menunjukkan bahwa fungsi PLC dan komunikasi SCADA memiliki tingkat
keberhasilan 100% dengan waktu respons rata-rata 1 detik. Implementasi FLC
berhasil mengoptimalkan pengendalian Heat Exchanger dalam mencapai set point
Pressure dan Temperature yang ditentukan, ditunjukkan dengan penurunan
frekuensi deviasi set point kadar air dari 3—5 kali per hari menjadi 1-3 kali per hari
dalam 24 kali pengujian. Hasil tersebut menunjukkan bahwa sistem yang
dikembangkan mampu mengurangi deviasi set point dan meningkatkan performa
pengendalian Heat Exchanger secara real-time dan terintegrasi.

Kata kunci: Fuzzy Logic Control, Heat Exchanger, Plant Dryer, PLC Weidmuller,
PLC Allen-Bradley, SCADA FactoryTalk View, Internet of Things.
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ABSTRACT

IMPLEMENTATION OF SUGENO FUZZY LOGIC CONTROL AND THE
INTERNET OF THINGS FOR A HEAT EXCHANGER CONTROL
SYSTEM IN A DRYER PLANT BASED ON THE WEIDMULLER
UCONTROL M4000 PLC

Sayyoga Al Akbar Rizqi Pratama

Automation Engineering, Vocational School, Diponegoro University

The soap flake drying process in a Plant Dryer requires stable Heat Exchanger
operating conditions to achieve the desired product moisture content. One of the
main problems encountered in production is the deviation from the Pressure set
point in Heat Exchanger 1 and the Temperature set point in Heat Exchanger 2,
which increases the frequency of deviations in moisture content from the specified
set point. This final project aims to implement Sugeno-based Fuzzy Logic Control
(FLC) and Internet of Things (IoT) technology to optimize Heat Exchanger control
performance in tracking process set points and reducing set point deviations. The
developed system consists of an Allen-Bradley CompactLogix 5380 PLC as the
main controller, a Weidmuller UControl M4000 PLC running Node-RED -based
FLC processing, and FactoryTalk View SCADA for monitoring and control. The
FLC was designed using two input variables with five membership functions for
each input, 25 rule bases, and a zero-order Sugeno inference method. Testing results
show that the PLC functions and SCADA communication achieved a 100% success
rate with an average communication response time of 1 second. The implementation
of FLC successfully optimized Heat Exchanger control in achieving the required
Pressure and Temperature set points, as indicated by the reduction of moisture-
content deviation set point frequency from 3-5 occurrences per day to 1-3
occurrences per day in 24 test cycles. These results demonstrate that the proposed
system is capable of reducing set point deviations and improving Heat Exchanger
control performance through real-time and integrated operation.

Keywords: Fuzzy Logic Control, Heat Exchanger, Plant Dryer, PLC Weidmuller,
PLC Allen-Bradley, SCADA FactoryTalk View, Internet of Things.
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