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Auto Temperature-Controlled System using Adaptive Fuzzy
Controller for Gas Furnace
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Abstract

In this paper, for auto temperature-controlled, we developed a system that an adaptive fuzzy controller using fuzzy
control rule base, fuzzy variable and fuzzy inference can get same results as an expert of temperature —controlled gas
furnace system by experience and obtained a good result by experiment. It's results showed that temperature error is
less than £2° C and widely used in the area of industrial fields. For measurement of error rate of sintered ceramic
products between the manual system and the proposed system, we tested two times sample A and B respectively.
We verified the improvement of error rate was mean 50.5% and 484% for each sample A and B. Through the
experiments, we confirmed that it has very superior performance compared with the conventional gas furnace system
by manual.
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Fig. 1. General Gas Furnace System by manual.
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Fuzzy Control Rule-Bases:

If TEMP is VL then GAS VALVE is AC and
AIR Valve is AC

If TEMP is L then GAS VALVE is SO and AIR
Valve is SO

If TEMP is M then GAS VALVE is MO and AIR
Valve is MO

If TEMP is H then GAS VALVE is LO and AIR
Valve is LO

If TEMP is VH then GAS VALVE is FO and
AIR Valve is FO

Linguistic Variables:

FO(Full Open), LO(Large Open), MO(Medium Open),
SO(Small Open), AC(Almost Close), VL(Very
Low),L(Low),M(Medium),H(High), VH(Very High)
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