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ABSTRAK 

Pengendalian suhu yang stabil merupakan salah satu faktor penting dalam proses 

pengeringan menggunakan dehydrator listrik. Penggunaan temperature controller 

dapat membantu menjaga temperatur ruang pengering sesuai dengan nilai setpoint, 

sedangkan sistem Internet of Things (IoT) memungkinkan kondisi temperatur dan 

waktu proses dipantau secara real-time. Penelitian ini bertujuan untuk merancang 

dan membangun sistem kontrol suhu pada dehydrator listrik menggunakan oven 

tangkring sebagai ruang pengering berbasis temperature controller TC4S serta 

mengembangkan sistem monitoring berbasis IoT. Sistem menggunakan TC4S-

R1TC dengan sensor thermocouple tipe-K sebagai pengendali temperatur, 

sedangkan ESP32 dan modul MAX6675 digunakan untuk membaca serta 

mengirimkan data temperatur ke sistem monitoring. Pengujian dilakukan pada 

setpoint 40°C untuk mengevaluasi kinerja sistem monitoring dan respons 

pengendalian temperatur. Pengujian proses pengeringan menggunakan jahe 

dilakukan selama 3 jam dengan pengamatan perubahan massa bahan. Hasil 

pengujian menunjukkan bahwa pembacaan temperatur MAX6675 terhadap TC4S 

menghasilkan nilai Mean Squared Error (MSE) sebesar 0,99°C². Respons sistem 

kendali menghasilkan rise time rata-rata sebesar 12,33 menit, settling time sebesar 

18,67 menit, maximum overshoot sebesar 12,66%, dan steady-state error sebesar 

1,80°C. Pada pengujian pengeringan selama tiga jam secara kontinu, pengurangan 

massa jahe pada Tray 1, Tray 2, dan Tray 3 masing-masing sebesar 80%, 80%, dan 

83%. Hasil tersebut menunjukkan bahwa sistem telah mampu menjalankan fungsi 

kontrol temperatur dan monitoring berbasis IoT serta menghasilkan pengurangan 

massa pada seluruh posisi tray, meskipun masih terdapat perbedaan hasil 

pengeringan antarposisi yang perlu diperhatikan untuk meningkatkan keseragaman 

proses pengeringan. 

Kata kunci: dehydrator listrik, temperature controller TC4S, kontrol suhu, 

Internet of Things, ESP32, thermocouple, pengeringan jahe. 
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ABSTRACT 

Stable temperature control is an important factor in the drying process using an 

electric dehydrator. The use of a temperature controller helps maintain the drying 

chamber temperature according to the specified setpoint, while an Internet of 

Things (IoT)-based system enables temperature and process time to be monitored 

in real time. This study aims to design and develop a temperature control system 

for an electric dehydrator using a conventional oven as the drying chamber, based 

on the TC4S temperature controller, and to develop an IoT-based monitoring 

system. The system uses a TC4S-R1TC with a Type-K thermocouple as the 

temperature controller, while an ESP32 and MAX6675 module are used to acquire 

and transmit temperature data to the monitoring system. Testing was conducted at 

a setpoint of 40°C to evaluate the performance of the temperature monitoring 

system and the temperature control response. Ginger drying tests were carried out 

for 3 hours by observing changes in the mass of the material. The results showed 

that the temperature measurement of the MAX6675 compared with the TC4S 

resulted in a Mean Squared Error (MSE) of 0.99°C². The control system response 

produced an average rise time of 12.33 minutes, a settling time of 18.67 minutes, a 

maximum overshoot of 12.66%, and a steady-state error of 1.80°C. In the 

continuous three-hour drying test, the mass reduction of ginger on Tray 1, Tray 2, 

and Tray 3 was 80%, 80%, and 83%, respectively. These results indicate that the 

developed system was able to perform temperature control and IoT-based 

monitoring functions and produce mass reduction at all tray positions, although 

differences in drying results between tray positions still need to be considered to 

improve drying uniformity. 

Keywords: electric dehydrator, TC4S temperature controller, temperature control, 

Internet of Things, ESP32, thermocouple, ginger drying. 
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