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Development of an Automatic Ceramic Kiln Using PLC

with Multi-Stage Temperature Control Based on PID Algorithm
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Abstract

This article presents the design and development of an
automatic control system for a ceramic kiln aimed at
overcoming the limitations of conventional systems by enabling

precise, consistent, and safe temperature regulation. The

*Useiusussuia

proposed system employs a PLC model FX3U-24MR in
conjunction  with  the  MI-LK3U-24MR-4AD-2DA  module,

supported by auxiliary devices including an S-type
thermocouple for temperature measurement, a Solid State
Relay (SSR) for power control to the heater, a 7-inch Samkoon
HMI touch panel for parameter setting and monitoring, and a
DTK4848V12 temperature controller to enhance temperature
accuracy. The control program was developed based on PID
principles and Ladder Diagram programming, allowing for multi-
stage firing profiles and significantly reducing temperature
deviations. Experimental results demonstrate that the system
can maintain the firing temperature within +1-5 °C of the
setpoint during both ramping and soaking phases, and can
accurately achieve and sustain a temperature of 773 °C. In terms
of energy performance evaluation, one firing cycle consumed
approximately 165.18 kWh of electricity, with a cost of about
660.72 THB. The analysis indicates that the automatic control
system provides superior accuracy and reduces energy losses

more effectively than conventional analog control systems.

Keywords: Automatic ceramic kiln, temperature control, PID

control, PLC, electrical energy consumption
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