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Power Line Communication-based Heated Glass

Temperature Control System

Su-Hyeong Lee' and In-Dong Kim "

Abstract

Heated glasses are widely used to prevent surface condensation and freezing in ship and building windows.
This study proposes a heated glass temperature control system composed of power and control circuits to

control the temperature of heated glasses. The proposed temperature control system adopts a digital controller

instead of a conventional analog controller. Thus, the proposed system has better characteristics, such as

precise setup and control of glass temperature, setup and control of output power, and control mode change
between ON/OFF and phase controls. The system can also implement multi-functional control algorithms. The
control characteristics are not dependent upon external disturbances, such as ambient temperature and electrical

noises. Furthermore, the proposed temperature control system utilizes the power line communication (PLC)
method to control the number of heated glasses without any extra communication lines. The system proposes a
new communication protocol with strong immunity to electrical switching noises. A new sensorless algorithm is
used to detect the temperature of the heated glass. This study presents the design guidelines in detail and its
effectiveness are confirmed by implementing a 4-kw prototype temperature control system.

Key words: Heated glass, Power line communication, Temperature sensorless control, Digital control
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Fig. 1. Types of heated glass.
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Fig. 3. Proposed power line communication-based heated
glass temperature control system.
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Fig. 5. Detailed configuration of the proposed power line communication-based heated glass temperature control system.
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TABLE 1
SPECIFICATION OF HEATED GLASS TEMPERATURE
CONTROL SYSTEM

Item Content
Rated Power 44 [kW]
Source Voltage | Single-phase AC 220 [V], 50-60 [Hz]
Max Current 20 [A]
Control IC MCU, TRIAC
Fault Detection Over Current, Open Load, etc
Communication PLC (Power Line Communication)
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Fig. 13. Temperature sensing circuit.
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(a) The length is 1 [m], (b) The length is 70 [m]

Fig. 25. PLC signal attenuation according to the length of
communication line.

Fig. 26. PLC signal characteristics according to the number
of enabled slave units (communication distance between
respective units = 70 [m]).
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Fig. 27. Estimated glass surface temperatures and measured
glass surface temperature.
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