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ABSTRAK 

 
Pengendalian level air merupakan salah satu aspek penting dalam 

sistem otomasi yang membutuhkan kestabilan dan akurasi tinggi. Penelitian 

ini bertujuan merancang dan merealisasikan sistem kontrol level air berbasis 

Arduino menggunakan pengendali Proportional-Integral-Derivative (PID). 

Sistem terdiri dari sensor ultrasonik HC-SR04 sebagai sensor level air, pompa 

DC sebagai aktuator, dan Arduino Uno sebagai pengendali utama. Penentuan 

parameter PID dilakukan menggunakan metode trial and error berdasarkan 

karakteristik respon transien sistem. Hasil pengujian menunjukkan bahwa 

parameter terbaik diperoleh pada Kp = 20, Ki = 0,05, dan Kd = 0,1. Pada 

kondisi tersebut, sistem menghasilkan rise time sebesar 434,87 detik, settling 

time sebesar 497,44 detik, overshoot sebesar 2,89%, dan steady-state error 

sebesar 2,33% pada setpoint 9 liter. Pengujian gangguan dilakukan dengan 

membuka valve pada sisi keluaran tangki. Sistem PID mampu 

mengembalikan level air menuju kondisi tunak dengan recovery time masing-

masing sebesar 20 detik, 70 detik, dan 90 detik. Selain itu, dibandingkan 

sistem tanpa PID yang memiliki settling time 1029,59 detik, sistem PID 

menunjukkan kemampuan pemulihan dan kestabilan yang lebih baik. Hasil 

penelitian menunjukkan bahwa pengendali PID efektif dalam 

mempertahankan level air di sekitar setpoint serta meningkatkan ketahanan 

sistem terhadap gangguan eksternal. 

 

Kata Kunci: Kontrol Level Air, PID, Arduino, Sistem Closed-Loop, 

Gangguan Valve. 
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ABSTRACT 

 
Water level control is an important aspect of automation systems 

that requires high stability and accuracy. This study aims to design and 

implement an Arduino-based water level control system using a 

Proportional-Integral-Derivative (PID) controller. The system consists of an 

HC-SR04 ultrasonic sensor for water level measurement, a DC pump as the 

actuator, and an Arduino Uno as the main controller. PID parameters were 

determined using the trial-and-error method based on transient response 

characteristics. Experimental results show that the best performance was 

achieved with Kp = 20, Ki = 0.05, and Kd = 0.1. Under these parameters, 

the system obtained a rise time of 434.87 seconds, a settling time of 497.44 

seconds, an overshoot of 2.89%, and a steady-state error of 2.33% at a 9-

liter setpoint. Disturbance testing was conducted by opening a valve at the 

tank outlet. The PID controller successfully restored the water level to steady-

state conditions with recovery times of 20 seconds, 70 seconds, and 90 

seconds. Compared with the system without PID, which had a settling time of 

1029.59 seconds, the PID-controlled system demonstrated better stability 

and disturbance rejection capability. The results indicate that the 

implemented PID controller effectively maintains the water level near the 

setpoint and improves system robustness against external disturbances. 

 

Keywords: Water Level Control, PID Controller, Arduino, Closed-Loop 

System, Valve Disturbance. 
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