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INTISARI

RANCANG BANGUN SISTEM KONTROL SUHU OTOMATIS PADA ALAT
PENGERING CABAI (CHILLI DEHYDRATOR) MENGGUNAKAN METODE
FUZZY LOGIC SUGENO BERBASIS ESP32

Satria Wisnu Pradana
Program Studi Sarjana Terapan Teknologi Rekayasa Otomasi, Sekolah Vokasi,

Universitas Diponegoro

Penelitian ini merancang dan mengimplementasikan sistem kontrol suhu otomatis
pada alat pengering cabai (chilli dehydrator) menggunakan metode Fuzzy Logic
Sugeno berbasis ESP32. Sistem menggunakan sensor DHT22 sebagai umpan balik
suhu dan heater halogen sebagai sumber panas yang dayanya diatur melalui modul
AC light dimmer. Pengendali Fuzzy Sugeno orde nol menggunakan dua masukan,
yaitu error dan delta error, dengan 15 aturan dan defuzzifikasi weighted average.
Hasil perhitungan manual sebesar 41,13% sesuai dengan simulasi MATLAB
sebesar 41,1%. Pengujian sensor DHT22 terhadap thermogun menghasilkan rata-
rata error 5,99 °C dengan akurasi 90,05%. Pengujian AC light dimmer
menunjukkan daya heater dapat diatur dari 41,1 W pada perintah 10% hingga
630,02 W pada perintah 100%. Pengujian respons dilakukan pada setpoint 40—100
°C dengan kondisi kipas exhaust menyala dan mati. Hasilnya menunjukkan rise
time 0,33-3,32 menit, overshoot maksimum 9,75%, dan error steady state tidak
lebih dari 0,63% pada seluruh pengujian. Pengoperasian kipas exhaust
mempercepat settling time pada enam dari tujuh setpoint, yaitu menjadi 0,97-4,80
menit pada setpoint 40-90 °C. Hasil tersebut menunjukkan bahwa pengendali
Fuzzy Logic Sugeno mampu mencapai dan mempertahankan suhu ruang pengering

sesuai setpoint pada seluruh rentang pengujian.

Kata Kunci: Kontrol suhu; Fuzzy logic Sugeno; ESP32; Pengering cabai.



ABSTRACT

DESIGN AND DEVELOPMENT OF AN AUTOMATIC TEMPERATURE
CONTROL SYSTEM FOR A CHILLI DEHYDRATOR USING THE SUGENO
FUZZY LOGIC METHOD BASED ON ESP32

Satria Wisnu Pradana
Automation Engineering Technology Study Program, Vocational School,

Diponegoro University

This study designs and implements an automatic temperature control system for a
chilli dehydrator using the Sugeno fuzzy logic method based on the ESP32. The
system uses a DHT22 sensor for temperature feedback and a halogen heater as the
heat source, whose power is regulated through an AC light dimmer module. The
zero-order Sugeno fuzzy controller uses two inputs, error and delta error, with 15
rules and weighted-average defuzzification. The manual calculation result of
41.13% matched the MATLAB simulation result of 41.1%. The DHT22 sensor test
against a thermogun showed an average error of 5.99 °C with an accuracy of
90.05%. The AC light dimmer test showed that the heater power could be adjusted
from 41.1 W at a 10% command to 630.02 W at a 100% command. Response tests
were conducted at setpoints of 40—100 °C with the exhaust fan on and off. The
results showed rise times of 0.33—3.32 minutes, a maximum overshoot of 9.75%,
and a steady-state error of no more than 0.63% across all tests. Operating the
exhaust fan shortened the settling time at six of the seven setpoints, to 0.97—4.80
minutes at setpoints of 40-90 °C. These results show that the Sugeno fuzzy logic
controller can reach and maintain the drying chamber temperature at the setpoint

across the entire test range.

Keywords: Temperature control; Sugeno fuzzy logic; ESP32; Chilli dryer.
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