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Fig. 1 Schematic diagram of hardware composition
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Fig. 2 Pulse-jet cleaning process diagram
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Table 1 Fuzzy control rules before optimization Table 2 Fuzzy control rules after optimization
oy ERE2 Ety5a Hi3 o S H2 53

7 A MAERE R WAEE EC WER FihEE U CER MAERE R MAER EC iR AR U
1 If NB and NB then PB 1 If NB and NB then PB
2 If NB and NM then PB 2 If NB and NM then PB
3 If NB and NS then PB 3 If NB and NS then PB
4 If NB and (0] then PM 4 If NB and (0] then PB
5 If NB and PS then PM 5 It NB and PS then PB
6 If NB and PM then PM 6 If NB and PM then PB
7 If NB and PB then PS 7 If NB and PB then PB
8 If NM and NB then PB g8 If NM and NB then PM
9 If NM and NM then PM 9 If NM and NM then PM
10 If NM and NS then PM 10 If NM and NS then PM
11 If NM and o then PS It NM and (@) then PM
12 If NM and PS then PS 12 If NM and PS then PM
13 If NM and PM then 0 13 If NM and PM then PS
14 If NM and PB then 0 14 If NM and PB then PS
15 If NS and NB then PM 15 If NS and NB then PM
16 If NS and NM then PM 16 If NS and NM then PM
17 If NS and NS then PS 17 If NS and NS then PS
18 If NS and o) then PS 18 If NS and (6] then PS
19 If NS and PS then 0 19 If NS and PS then (¢}
20 If NS and PM then NS 20 If NS and PM then NS
21 If NS and PB then NS 21 If NS and PB then NS
2 If 0 and NB then PM 22 If (0] and NB then PM
23 If 0 and M then PS 23 If (0] and NM then PM
24 If 0 and NS then PS 24 If (¢} and NS then PS
25 If 0 and 0 then 0 25 If (¢} and (0] then (¢}
26 If 0 and PS then NS 26 If (0] and PS then NS
27 If 0 and PM then NS 27 If (¢} and PM then NM
28 If 0 and PB then NM 28 If (0] and PB then NM
29 If PS and NB then PS 29 If PS and NB then PS
30 If PS and NM then o) 30 If PS and NM then PS
31 If PS and NS then 0 31 If PS and NS then (0]
32 If PS and 0 then NS 32 If PS and (0] then NS
33 If PS and PS then NS 33 If PS and PS then NS
34 If PS and PM then NM 34 If PS and PM then NM
35 If PS and PB then NM 35 If PS and PB then NM
36 If PM and NB then 0 36 If PM and NB then NS
37 If PM and NM then NS 37 If PM and NM then NS
38 If PM and NS then NS 38 If PM and NS then NM
39 If PM and o then NS 39 If PM and (0] then NM
40 If PM and PS then NM 40 If PM and PS then NM
41 If PM and PM then NM 41 If PM and PM then NM
0 If PM and PB then NB 42 If PM and PB then NM
43 If PB and NB then NS 43 If PB and NB then NB
M4 If PB and NM then NS 44 If PB and NM then NB
45 If PB and NS then NM 45 If PB and NS then NB
46 If PB and 0 then NM 46 If PB and O then NB
47 If PB and PS then NB 47 If PB and PS then NB
48 If PB and PM then NB 48 If PB and PM then NB
49 If PB and PB then NB 49 If PB and PB then NB




ER R TFE: BT AR R A AR DR T I 3 AR 42 1 161

BHL A B (EAN 25, 3 < S 00 Ay i o (BB BHL g i 25 A2 A EC RS8R/ o it A DAL o simy 4
il BRI 55 Ayt LA L, e O R A T, AT S Tk i R B 4 A 2K
3.2 (HEEIESH

A S CUBR A A28 K e A K 3 A 7 T 45 222 5 A B0 1 DI A TS A RSSO0 O DU ety v P n 141 7 B
ZA W C AR OR R DI ST i oo o R e =i 2% B B TS L0 1 8 E G A Dl LR T K g oY =)
ok S I K S S ASAS) L DU A B 52 B I IR B B 0, R A T GO A A R, R T K A
3 8T LR B ERR A . RSB R TR, R TS e R IR ORI TR A S AR, TR T
R BRB ARz 1ThE

-6
(a) DEACHTREHI R a2 (b)) LA AR i e
B 7 BiE R AR I 3 40 A S AR R A ) gt 1
Fig. 7 Fuzzy regular surface maps before and after adaptive fuzzy controller optimization
hy B8 UE R T 38 A% Ak B A SR 2 A ik 1.0 —

e s . e o - b -~ DUACHITAEHYA ] 5 S
WSS K T 7 R 2 ) o ) A 8 A g% — AR A
P, ASBIEFE XS DG AT J5 AORY 42 ) 25 14 42 ) 3L %gj
SRR AL B BRI 2E 4T X Lo B o A AR T &,

Eéﬁﬂﬁﬁjﬂﬂéﬂ%ﬁﬂlﬂ 8}5)1"/3?, 1%’1%%*%*&%:’—?% 00 3 4 5 6 7 8 9 10
BEFIRAAS I TR R 43 s, (AR ORI it

Bl g A SIS ETH R By 265, 8 RS O AT R B 5

o7 3 B B v 39.5%. £ 35t A% S VE D Ak B B Fig. 8 Step response curve of fuzzy controller before and after
) 45 e SO RE AR . DR, e T genetic optimization

R 42 1 i 140 3 o R A
3.3 SLWHESHR

DU AT 2B & B R TR A% SR 2R B8 S 06 5 Rl 4 SR RE I L R R 22 R0 [ R AR 4% i
AT SRR . ALY E O R E AN IR, IEE N LR 3 ARKIE N 1200m, HEN 0.16 m
O 2T 3 e A, BAT IR X 29 1.0 memin', DLAENR b 7R 22 (8 4 R ik s BEL 0 1 R/
3 R i 5 I ) SE IR SN 3 3 TR .

FEG AW — B TOAMETT, it 8 FE 2R [ 38 I AR 4 i 2 A5 i 48 aCBR 2 2R is 17
SRt g B T 2R A O~ 11 FToR . TEIBATREARE T I, A AU B o A R AR st 3 BEL O K A kb
F 900 Pa 7247, IRTFREM . EIEZ ML 1000 Pa (3L JERHL 11, BfTRERERMG; FEad BB i Fa e 7
T, A8 N AR 4R T Bt uE B T B sh N, B AT R R s AR R e A SRR D, A R o
FEB 15 min B 1R, HOEHRESEA N 053 mh!, EEEEHEYESEA N 037m !, H



162 woE T

4%

®3 PORBRUERIEFISHR S
Table 3 Experiment parameters of pulse-jet cleaning control

WRPER A BIREER /m BIRLAS/mm  WEREl/s BT F)/MPa

iz BRI /m®  Elf/min - 2 1T /kPa

FE R 0.3 16 0.1 0.145 15 x
FEH2 0.3 16 0.1 0.20 0.221 x 1.2~0.7
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Fig. 9 Real-time filtration resistance of timing control
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Fig. 10 Real-time filter resistance of constant pressure
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Adaptive fuzzy control of pulse-jet cleaning of bag filter based on genetic
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Abstract Aiming at the problems of unsatisfactory control effect, high consumption of compressed air and the
inability to automatically adjust the blowing cycle in the timing or constant pressure difference pulse-jet
cleaning technology for the current mainstream bag filter, a new pulse-jet cleaning adaptive fuzzy control
method based on the adjusted control rules was proposed. The structure model and an adaptive fuzzy controller
of a kind of pulse-jet cleaning were developed. According to the resistance deviation, the fuzzy control rules
were divided into four levels with their own adjustment factors. The integral time absolute error (ITAE) of the
resistance deviation was used as the objective function of the system. The optimal adjustment factors were
obtained through genetic algorithm, and then the fuzzy control rules that can adaptively adjust the blowing cycle
according to different working conditions were obtained. The experimental results showed that compared with
the fuzzy controller before optimization, the adaptive fuzzy controller had a small overshoot and its response
speed increased by 39.5%. In Comparison with the timing and constant pressure difference control, the adaptive
fuzzy control could maintain the stability of the filtering resistance, and save 34% and 5.4% gas consumption,
respectively. In the pulse-jet cleaning control system, the adaptive fuzzy control method could significantly
improve the control effect.

Keywords bag filter; pulse-jet cleaning control; adaptive fuzzy control; genetic algorithm





