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Abstract: According to the problems existing in the control of centralized air supplying system, a new
fuzzy algorithm is presented in this paper. The algorithm adopts offline computation, online lookup table
and the weighted recursive average filter algorithm, which has small computation amount. It bears not only
the traditional PID experiences, but also the self-adaptive characteristic of fuzzy control. It can solve the
problem of the jumping of control system when the fuzzy output changes. The practice proves that this
algorithm offers many advantages including rapid response, small overshoot, high accuracy, and strong
ability of anti-jamming and self-adaptation, etc. The undulation and the adjust time of the pressure and
flow have been decreased obviously. The undulation has been decreased over 1.2%, and the adjust time
has been decreased over 1.3 s. It is useful for realizing senior technique of control with PLC in the field of
industry.
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Table2 Fuzzy control query

EC

E -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

-6 -3.50 -3.50 -3.49 -3.49 -3.45 -3.29 -2.95 -2.46 -1.88 -1.30 -0.76 -0.35 -0.11
-5 -3.39 -3.39 -3.38 -3.37 -3.32 -3.15 -2.80 -2.32 -1.76 -1.18 -0.65 -0.24 0.01
-4 -3.18 -3.18 -3.16 -3.13 -3.04 -2.84 -2.48 -2.00 -1.46 -0.90 -0.37 0.03 0.25
-3 -2.93 -2.91 -2.87 -2.78 -2.63 -2.38 -2.00 -1.52 -0.97 -0.41 0.11 0.48 0.68
-2 -2.71 -2.67 -2.56 -2.38 -2.12 -1.81 -1.43 -0.94 -0.37 0.22 0.72 1.06 1.23
-1 -2.50 -2.43 -2.24 -1.93 -1.55 -1.15 -0.75 -0.29 0.28 0.87 1.35 1.64 1.77
0 -2.20 -2.10 -1.86 -1.44 -0.93 -0.43 0 0.43 0.93 1.44 1.86 2.10 2.20
1 -1.77 -1.64 -1.35 -0.87 -0.28 0.29 0.75 1.15 1.55 1.93 2.24 2.43 2.50
2 -1.23 -1.06 -0.72 -0.22 0.37 0.94 1.43 1.81 2.12 2.38 2.56 2.67 2.71
3 -0.68 -0.48 -0.11 0.41 0.97 1.52 2.00 2.38 2.63 2.78 2.87 291 293
4 -0.25 -0.03 0.37 0.90 1.46 2.00 2.48 2.84 3.04 3.13 3.16 3.18 3.18
5 0.01 0.24 0.65 1.18 1.76 2.32 2.80 3.15 3.32 3.37 3.38 3.39 3.39
6 0.11 0.35 0.76 1.30 1.88 2.46 2.95 3.29 3.45 3.49 3.49 3.50 3.50
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FUNCTION FC300:VOID

VAR_INPUT
In_Set:REAL; /1 EAE
In_Get:REAL; 1152 bR AE

E Percent:REAL; IMRZEBR (%)
In_Control:REAL; /¥l &

END VAR
VAR_OUTPUT
OutPut:REAL; /1% A
END VAR
IF In_Get<(In_Set+In_Set*E_Percent) AND In_Get>(In_Set-In_Set*E_Percent) THEN
RETURN;
END_IF;
Time E:=TIME TCK()-Time Old; 11730 BRI ] 2
E:=In_Set-In_Get; 113K LR 22
ED:=(E-E_OId)/DINT_TO_REAL(TIME_TO_ DINT(Time_ E)); /13K PR 25 48 1 R
Time Old:=Time_E; /1A B 1) L
E_Old:=E; [1FE A 1R 22

Row:=DINT_TO INT(REAL TO DINT(E/K_E))+7;//REUATHIME, Wl 7

Colum:=DINT_TO_INT(REAL_TO_DINT(ED/K_ED))+7;
DB300.Fuz_Control_Value:=In_Control+K_U*DB300.Fuzzy Control[Row,Colum];  //%i i {H
J5, 78 OB1 5% OB35 Hi /i FC300, 4RI RGBT, HTSEBM IR,
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performance target

FEMT A 3T ERAERS, BAREHE 1 AHERL undulation of the pressure/(%) +3
RV g R HE 4 B2l (9 3 10 U8, 48 R Ge kb T 0 TAHEIRAS undulation of the flow/(%) =
JRUHL SR FR A8 0 0 8, 2 RV I 5 8 1 S, MR 3R e KU 25 1k adjust time when startup/s !
1 3 5 R LR i, SR A 7R 4 5 B (A IE KL A7 1 B G A T 4 njﬁf”mﬁﬁi/ﬂ '
N — N N overtakKing o e pressure when startup/(%

PEo B3 R BEAGREA SR b5 2R WK 3 o overtakinggof the p}:essure when stoppi:g(/(%) 5

Ry R R A P E AT SR, 20 SR FH T PID SRR AN A g
TR R AT T2 R B EH . B REEE N-11 000 Pa, JiEEERN 17 000 m*/hlY, ZEHLE LI TAEMNE L
T, 100 s W} X} HE LA & FE47 EHLERAE, 200 s B XSRS & FEAT TP HLERYE, (TR RE | DM RENTERESE , X4

RAEAT RSB, WA 2~ 3 Pios . % 4 RS HRCR

T TARNERG kUL, Hix 130 Ge 35 45 ulk Table4 Comparison of effect for the two algorithms
SR ) RO 0 S, 3 2 A 1 ) pertormance PID _ proposcd afgrith
ROCHIRGE M | 7 T2 0 TS L B S A undularon o he presure (%) 29 15
% % U131 undulation of the flow/(%) £3.5 +23

i LTk, MR AR G0 R BE P8 A MR 7R R HR adjust time when startup/(s 3 2
R, X AR BB PE AT LB A BT, A5ARA0ER 4 R . adjust time when stopping/s 3 2
MR 4 B LB gl ] LIS, 2 Fdss i Oy 2 Rk 20 4R overtaking of the pressure when startup/(%) 3.9 26

F}: EI(J *E'b TE‘ g ;k ’ {B j]l] *X {r“é‘ {Bz *ﬁ *Ej %: {2 ?}: ﬁ%lJ %z % Eﬁ E ﬁ: overtaking of the pressure when stopping/(%) 4.5 3.0
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Fig.3 Effect of the proposed algorithm
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