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ABSTRACT

DESIGN AND IMPLEMENTATION OF A PID BASED DUAL TANK LEVEL
AND TEMPERATURE CONTROL SYSTEM FOR EDUCATIONAL
LABORATORY USE

By

Gede Auvinda Ranindya

Edward Boris P. Manurung

SWISS GERMAN UNIVERSITY

The growing emphasis on Industry 4.0 has increased the demand for cost-
effective and accessible educational platforms that can teach modern process control
concepts. Traditional laboratory setups using Programmable Logic Controllers (PLCs)
are often prohibitively expensive, limiting hands-on experience for undergraduate
students. This research presents the design and implementation of a Proportional-
Integral-Derivative (PID) based dual tank level and temperature control system using
the ESP32 microcontroller as a low-cost alternative to industrial PLCs, with integrated
real-time monitoring through Wi-Fi connectivity. The mechanical structure was
constructed using glass tanks to withstand the thermal stresses generated by the heater.
Mathematical modeling using Laplace transforms was performed to derive the system's
transfer functions, which were then validated against experimental data. The
performance of the implemented PID controller was evaluated based on rise time,
overshoot, settling time, and steady-state error. The results show that the ESP32 based
system is capable of replicating the behavior of conventional industrial controllers with
acceptable accuracy, making it a viable and affordable platform for undergraduate

process control education.

Keywords: PID Control, ESP32, Process Control, Liquid Level Control, Temperature
Control
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