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Tab. 1 Table of fuzzy rules

AKy AK, AK,

g EC=NB EC =NM EC =NS EC =70 EC =PS EC =PM EC =PB
NB PB/NB/NB PB/NB/NB PB/NB/NM PB/NB/NM PB/NB/NM PB/NB/NB PB/NB/NB
NM PM/NM/Z0 PM/NM/Z0 PM/NS/NM PS/NS/NM Z0/NS/NM ZO/NM/Z0 ZO/NM/Z0
NS Z0/PM/Z0O Z0O/PM/N PM/NS/NM NS/PS/NM NM/PS/NS NM/PM/NS NM/PM/Z0O
70 NS/PM/NS NS/PM/NS NS/PS/NS 70/70/NS NS/PS/NS NS/PM/NS NS/PM/NS
PS NM/PM/Z0 NM/PM/NS NM/PS/NM NS/PS/NM ZO/PS/NS Z0O/PM/NS Z0/PM/Z0
PM ZO/NM/Z0O ZO/NM/Z0 ZO/NS/NM PS/NS/NM PM/NS/PS PM/NM/Z0O PM/NM/Z0
PB PB/NB/NB PB/NB/NB PB/NB/NM PB/NB/NM PB/NB/NM PB/NB/NB PB/NB/NB
o o ( Centroid)
if A;and B, ( Bisector) ( Maximum) &
the C, A, NB,—C, 6 T
R, =A,ANB,\C,=(A,\B,) \C, (10) X > U, = uli) .
7 %7 =49 A(P[[))—W ( )
R’ CAK 1y —AK AK L AK, U,
R=R,UR,UR,-wwwreee- UR,, (11) u( i) )
e
ec ( ) E {-6 -5 -4 -3 -2 -10 +1 +2
EC +3 +4 +5 +6},  EEC AK,
(12) T,
AK; =(E N\ EC) °R (12)
7 . B=0.5,
2 2
E.EC AK,~ AK~ AK, o
2 E(EC)/AK(PID) (,U«i)
Tab. 2 Table of values (u;) assigned to the linguistic variables E(EC) / AK; |
-6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6
NB 1.0/1.0 0.8/0.8 0.4/0.4 0.1/0.1 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
NM 0.2/0.2 0.7/0.7 1.0/1.0 0.7/0.7 0.2/0.2 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
NS 0.0/0.0 0.0/0.1 0.2/0.4 0.7/0.8 1.0/1.0 0.9/0.4 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
Z0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.50.5 1.0/1.0 0.5/0.5 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
PS  0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.9/0.41..0/1.00.7/0.8 0.2/0.4 0.0/0.1 0.0/0.0
PM 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.2/0.2 0.7/0.7 1.0/1.00..7/0.7 0.2/0.2
PB 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 00.0.0 0.0/0.0 0.0/0.0 0.1/0.1 0.4/0.4 0.8/0.8 1.0/1.0
2
¢(S) Koo (14)

“7rs+1°
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practical production on the spot it has been learned that the causes for the dust deposition mainly include the fol—
lowing five points: a low operation temperature of the circulating water poor effectiveness of the soot blowing sys—
tem a big water content of fuel fed into the furnace irrational structural design of the heating surface and a big re—
sistance of the bag dust removal device. Three concrete solutions were proposed for these special purposes involving
respectively the following: operation optimization and adjustment construction assistance adjustment and heat ex—
changer structure adjustment. The foregoing can offer guidance for proper applications of the flue gas waste heat re—
covery technology in bagassefired boilers and provide reference for flue gas waste heat recovery and reconstruction
engineering projects of the same kind. Key words: bagassefired boiler low temperature heating surface dust depo—

sition cause analysis solution

PID = Applications of a General-purpose Type Fuzzy Self-
optimization-searching PID Controller in Electrically Heated Heat Conduction Oil Heaters XU
Feng LIN Hai-bo ( Automation Research Institute Zhejiang Taizhou Vocational Technology College Taizhou Chi-
na Post Code: 318000) LOU Ping ( School of Electromechanical and Automobile Engineering Zhejiang Jiaxing
Vocational Technology College Jiaxing China Post Code: 314036) //Journal of Engineering for Thermal Energy &

Power. —2016 31(5). —141 ~ 145

The electrically heated heat conduction heaters usually adopt conventional PID control. Because of the temperature
control systems featuring nondinear big lagging and time-variation etc. and sophisticated factors interfered by the
outside world it is extremely difficult to determine the control model and the selection of the parameter values for
the PID control is not only complex but also incapable of obtaining an optimum matching among the regulation
speed overshoot and static state difference etc. indexes. On the basis of the intrinsic relationship between the typical
temperature curves and the PID control parameters being analyzed a general-purpose type fuzzy self-optimization—
searching PID controller was proposed thus better meeting the requirements of the system for the response speed

control precision and static state difference under various operating conditions. Through a simulation of multiple con—
trol methods by using the software Matlab an analysis and application in the experimental measurement in the elec—
trically heated heat conduction heater simulated it has been verified that the fuzzy self-optimization-searching PID
controller has its cutting edge in terms of the regulation time overshoot and static stage difference etc. The method
under discussion is of a major significance to temperature control systems in a common sense. Key words: fuzzy op—
timization self-searching PID control simulation of an electrically heated heat conduction heater simulation and ex—

periment measurement



