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ABSTRAK

Pengendalian level air pada reservoir sangat penting untuk menjaga
ketersediaan air dan mencegah terjadinya luapan maupun kekurangan air.
Penelitian ini bertujuan merancang prototype miniatur reservoir berbasis Internet
of Things (IoT) menggunakan kontrol PID, menentukan nilai parameter PID yang
optimal dengan metode trial and error, serta mengetahui kinerja sistem pada mode
manual dan otomatis.

Sistem menggunakan ESP32 sebagai pengendali utama, sensor ultrasonik
HC-SR04 untuk mengukur level air, water flow sensor untuk mengukur debit air,
pompa DC sebagai pengisi air, motor servo sebagai penguras air, dan aplikasi Blynk
untuk monitoring serta pengendalian secara real-time. Penelitian dilakukan melalui
tahap perancangan sistem, pengujian sensor, tuning parameter PID menggunakan
metode trial and error, serta pengujian sistem pada beberapa set point, yaitu 6 cm,
12 cm, dan 18 cm. Kinerja sistem dievaluasi berdasarkan rise time, overshoot,
undershoot, settling time, dan steady-state error.

Hasil penelitian menunjukkan bahwa parameter PID yang paling optimal
adalah Kp =4,8, Ki= 0,11, dan Kd = 4,2. Pada parameter tersebut sistem memiliki
rise time 19 detik, overshoot 18,00%, tidak mengalami undershoot, settling time 90
detik, dan steady-state error sebesar 0,58%. Pada pengujian mode otomatis, sistem
mampu mengendalikan level air dengan baik pada set point 6 cm, 12 cm, dan 18
cm. Rata-rata steady-state error yang diperoleh masing-masing sebesar 2,95%,
2,40%, dan 1,12%, dengan rata-rata debit air 0,138 L/s, 0,084 L/s, dan 0,084 L/s,
serta rata-rata waktu mencapai set point berturut-turut 64,6 detik, 47,0 detik, dan

33,5 detik.

Kata kunci : Internet of Things (1oT), kontrol PID, level air, reservoir, ESP32,
Blynk.
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ABTRACT

Water level control in a reservoir is crucial for maintaining water
availability and preventing overflows or shortages. This research aims to design a
miniature Internet of Things (loT)-based reservoir prototype using PID control,
determine optimal PID parameter values using trial and error, and assess system
performance in manual and automatic modes.

The system uses an ESP32 as the main controller, an HC-SR04 ultrasonic
sensor to measure water level, a water flow sensor to measure water discharge, a
DC pump to fill the water, a servo motor to drain the water, and the Blynk
application for real-time monitoring and control. The research was conducted
through system design, sensor testing, PID parameter tuning using trial and error,
and system testing at several set points: 6 cm, 12 cm, and 18 cm. System
performance was evaluated based on rise time, overshoot, undershoot, settling
time, and steady-state error.

The results showed that the most optimal PID parameters were Kp = 4.8,
Ki = 0.11, and Kd = 4.2. With these parameters, the system had a rise time of 19
seconds, an overshoot of 18.00%, no undershoot, a settling time of 90 seconds, and
a steady-state error of 0.58%. In automatic mode testing, the system successfully
controlled the water level at set points of 6 cm, 12 cm, and 18 cm. The average
steady-state errors were 2.95%, 2.40%, and 1.12%, respectively, with average
water flows of 0.138 L/s, 0.084 L/s, and 0.084 L/s, respectively. The average times
to reach the set point were 64.6 seconds, 47.0 seconds, and 33.5 seconds,

respectively.

Keywords: Internet of Things (loT), PID control, water level, reservoir, ESP32,
Blynk.
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