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Abstract. In view of the biomass gasification processes a nonlinear, non-minimum phase 
characteristics, instability, dynamic process of the characteristics of the large delay and load 
disturbance, contains a large number of uncertainty factors, accurate mathematical model is hard to 
express, using a single control algorithm design of general control system is difficult to achieve the 
desired effect, and puts forward the Fuzzy - PID Fuzzy control technology combined with 
conventional PID control algorithm, achieve better control of temperature in gasifier furnace. 

1. Gasifier furnace temperature control system 

In biomass gasifier, the main factors influencing the temperature changes in the furnace ]1[  are: (1) 
the change of the biomass of quantification ally; (2) the air volume change at a time. Control the two 
quantities that can control the temperature of the gasifier, establishes on the furnace temperature 
control system is shown in figure 1. 

 

 
Fig. 1 temperature control system diagram 

2. PID control principle 
PID controller according to the characteristics of the controlled object, of the three parameters 

setting, in order to obtain satisfactory control effect.From the system stability and response speed, 
overshoot and steady precision and so on various aspects to consider, the role of KP, KI, KD is as 
follows: 

(1) Proportional coefficient KP can speed up the system response speed, improve the adjustment 
precision of the system. 

(2) The integral coefficient KI can eliminate the system steady-state error. 
(3) Differential coefficient KD can improve the dynamic characteristics of system, inhibit the 

response of deviation in the process of change. 

3. The design of Fuzzy- PID controller 

3.1 The fuzzy treatment 
Input deviation e, ec deviation change blurred fuzzy controller input and output variables are acc

urate quantity, fuzzy inference was conducted in view of the fuzzy quantity,therefore, the controller
 must first to blur the input.In this project were to design a Fuzzy - PID controller, for Fuzzy PID, it 
has two input, with the field for a given error e and error change rate of ec, the theory of quantitativ
e domain for [3, 3], a total of seven Fuzzy language variables, respectively, NB, NM, NS, Z0, PS, P
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M and PB, membership functions with strong sensitivity of trigonometric function. Membership fun
ction is shown in figure 2. The output of the delta P quantitative theory of domain for [3, 3], delta d
omain of quantitative theory I to [0.6, 0.6], AD the quantitative theory of domain for [3, 3], Δ P and 
Δ D membership function is the same as the input‘s, Δ I   membership functions as shown in figure
3 ]2[ . 

 

 
Fig. 2 Membership function of input 

 

 
Fig. 3 Membership function of △I 

3.2 Parameter setting rules and fuzzy reasoning 
Fuzzy control rules is to Δ P, Δ I, Δ D parameters adjustment rules. Parameter setting principle is 

the core of the controller, it is the summary of the operator and the expert's experience knowledge. 
Induces the Δ P, Δ I and Δ D fuzzy rules are shown in table 1 to table 3 ]3[ . 

 
Tab. 1 Fuzzy control rules of ΔP 

 
Tab. 2 Fuzzy control rules of ΔI 
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Tab. 3 Fuzzy control rules of ΔD 

 
3.3 The center of gravity method for defuzzification 

After the above Fuzzy reasoning, Fuzzy - PID controller setting three correction to blur parameter 
to obtain accurate quantity to calculate the output control amount. This controller, the use of the 
precision of the gravity method to calculate the output value, the input to the PID controller 
parameters calculated by the following formula: 

PPP KKK ∆+= 0                                                                                                                      (1) 

III KKK ∆+= 0                                                                                                                        (2) 

DDD KKK D+= 0                                                                                                                          (3) 

4. The simulation 
Based on the biomass gasifier furnace temperature control system as an example, carry on the si

mulation experiment.To illustrate the effectiveness of the proposed method, the method of PID cont
rol and the method for the simulation.Figure 4 for the system unit step response curve of the two me
thods. 

 
Figure 4. The gasifier temperature control system response contrast figure 
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Can be seen from the above closed-loop response process, two kinds of control mode to achieve 

the goal of the temperature control, but by contrast, found that the fuzzy PID control system makes 
the transition of the system output response time is short, good tracking performance and improve the 
control precision of fuzzy PID control method is superior to the conventional PID control method. 
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