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Abstract

Biomass boiler is the main heat energy conversion equipment, and the boiler temperature is one
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of the important indexes to evaluate the operation status of the equipment, and the quality of its
control system directly affects the safety and economy of the boiler. Considering the problems of
nonlinearity, large time delay, strong coupling and multi-interference in the temperature control
system of biomass fuel boiler, a temperature control strategy based on fuzzy adaptive internal
model PI control is proposed. The algorithm adopts fuzzy adaptive PID control, combined with in-
ternal model control algorithm and low-order filter, and carries out systematic simulation expe-
riments through MATLAB toolbox. The experimental results show that compared with conven-
tional PI, fuzzy PI and internal model PI control methods, the controller can greatly improve the
control quality of the temperature control system, with fast response, accurate control and strong
robustness, and can be applied to industrial production.
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Figure 1. Temperature skyrocketing curve
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Figure 2. Conventional PI control structure
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Figure 5. Fuzzy adaptive internal model Pl control structure
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Figure 6. Input and output membership function curves
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Table 1. Fuzzy control rules for AK

= 1. AK, BORHAE SR

ec

NB NM NS Z0 PS PM PB
NB PB PB PM PM PS Z0 Z0
NM PB PB PM PS PS Z0 NS
NS PM PM PM PS Z0 NS NS
Z0 PM PM PS Z0 NS NM NM
PS PS PS Z0 NS NS NM NM
PM PS Z0 NS NM NM NM NB
PB Z0 Z0 NM NM NM NB NB

Table 2. Fuzzy control rules for AK;
= 2. AK; YRR B R
ec

e

NB NM NS Z0 PS PM PB
NB NB NB NM NM NS Z0 Z0
NM NB NB NM NS NS Z0 Z0
NS NB NM NS NS Z0 PS PS
Z0 NM NM NS Z0 PS PM PM
PS NM NS Z0 PS PS PM PB
PM Z0 Z0 PS PS PM PB PB
PB Z0 Z0 PS PM PM PB PB
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Figure 7. The progress of Fuzzy adaptive internal model PI controller
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Figure 9. System output response curves under disturbance
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