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Application of milk sterilization system based on parameter self-tuning fuzzy-PID

Jing Hongli Zhao Peng Hu Dawei
(Yulin University, Yulin 719000, China)

Abstract; This paper introduces the technology characteristic and control requirement of Liquid milk sterilization
system. To solve the problems such as low precision and parameters cannot be adjusted according to the working
condition which existence in the temperature PID control system , this paper put forwards a new algorithm which
combine fuzzy control with traditional PID control, to optimize the traditional PID temperature control system. This
fuzzy control algorithm is realized by Siemens PLC based on the method of look-up table. In order to test the

performance of this system, simulation experiments are carried out base on MATLAB. the result shows that the

parameter self-tuning fuzzy PID control compared to the classic PID control the liquid milk sterilization system has

higher control accuracy. faster response speed and, better robustness.

Keywords: temperature control; parameters self-tuning fuzzy PID; MATLAB simulate

51

A 7L by I T 3 v 23S 19 92 ) ICR A SR i 2L
4 5T k(3 T LS ) B 7L A 90 XU R B o R B
FLA 2 A SRR S R AR T e L PR BT . T X
2% T it 2 R DR IR ) A 3 42 ) 2 DRI 7L o o ) T
HE o E AR FL AT Ml e O R R I Y A TR T 4
JERET PLC W PID #e il R 4. M FaAma®E P+
MR Z RGP PID 2807 ZARE T 00 A Wy 2517 4
B HRTAEH B9 R G0k S BT LX) PID 24047 A o) %
SE o N T IR B B R PR ROCR R R AR B AR A
WXL G R PID 45 1 & g kA7 00 A b B AR B 3§
H 0 e AR ) AT LA e S N R o 2 R 2 o A
B PID 2 53k« R R T 2Lt B R TR ) R e

il

Wi H 1:2016-03

2 EMFRELZRES

W AR R AL PR T2 R LTS L A B R SR DL 2R IR
VE D PR 55 KR A A e J2 8 T8 PP 5 308 1) O 30 1 0 Rk o
IS WRE I AR B % T R L O e e A O B 4 T 5k
Wk A2 TR T DR A7 WL AE B4 R T) 9K 05 T RO 7R Ve A
B AR 6 AN TG . 7oA TR A e o ot B2 A SR R AR W)
AR % AT 0 2R SR TRl B R T 58 2 SR UL OC A H R
FTOFIRER R AP G SRR . 1 nIRZRE W)
AR PRI 2 S RO R M R R . R TR R AT
B WU T AL B DA o Rt S X L A% R R A 1
SR AN A S — e Bk A B 28 U A R A X L A B
AT 22 77 A2 AR Y R R L 28 VR R T L D R G Y

e B
HHE,

*» SEGWUH BV A U F )T L AR R I H (14TK1865) \ BR P4 4 & T % TR 3 ) (11JK0898) | Hiy Ak 2 Bt & )2 A A FL#F 3 3 4 &

(14GK33) % Bh i H

34 -



% 10 )

HOKEL

BT O B ALHE T A
3 i PID = 41885 4t

A B Tl S A A 97 o) X SR B M R 5 T AR £k
PE RGN e WS B Bty pn T A RE iR S5 4R
S BRI ] 55 G 0 PID #0454 ok L B R
AT S EH e B PID 5 R 56 . 3 i B0 95 il 3h
ZSH [ 3 0 E R R PID £ 2R 3 S8, AT
5 B B4 I s R
3.1 I PIDEFHIBHNBANBHE

ARVEH g R B 2 BT R DUIR R 2% e K
TR 2B AL 2R ec A B MR R [ B 21 e A ec BB
X F L 38 S AR BEAE LR 3K PID =4S4, AR
e Il ec 38 23 12 T PR 6 38 ) il AR 2 1 8 T L, 4R U
1 SR Jm P R R A8 3 BB 45 4 0 AR S, A
BN o [ — 3, 31, 4 B T 4 8 [NB, NM,
MS,Z0, PS, PM, PB], f#iih & AK,. AK. . AK, i 3
H00.3], B T 42 8 [ 2O, PS, PM, PB], k& H &% o B #%
Iy B4 A T = £ R BRORE B A B i A B RO 4 o B e
BV .

)
BRI o B Hem Witk

PID¥: il > 3%.{

I o

K2 28R % E BN PID 426 45 4544

Dot =
Stes 4 > Gain

3.2 ERIMEIEAIN R R ER L

AT AR i R 0] S AR 2 1 S A = A L
PN BuR L i AY- NI pNT €/DS& Y (NI o 2L o i
MAESCTE F R mI R, iR 1 Wion . £ MATLAB w3 i
IF  THEN A0 3 28 50000 i A 2RO 45 1 T 246 b 1 #1
I, s ol 25 0 o BRI MBS L L A R i . R B 3
il 25 45 30 10 R AT R AR A L R B T R s o e R 4
PR FH B O PR AT T MRS Ak A T

&1 BRHESMN R

E and ec K, K, K,
NB NONE PB Z0O PS
NM NM PM PS PM
NM PM PM PS PM
NS NS PB PB PM
NS PS PB PB PM
PS NS PB PB PM
PS PS PB PB PM
PM NM PB Z0O PS
PM PM PM PS PS
PB NONE PB 70 PS

4 BERREHESRE

SR TR I A R G ) S MR RE L IR R T AT T
MATLABMF EXEE T X REHT T ELK., XX
R 3R 260 3 e A5 5 SRS 2] 40 Y 15 A% T IR R G 1 A Y

i G(S) = 4L o DR R S (U R R G S
50S +1

HA BERN PID 5 PID 42l f BAL R NP 3 B (i FC

A 1500 s, AREIRE R 140 C, R G000 ik 4 s .
TEWWY I T R v o phy T2 B30 DR A9 820 L 3 ST 4

R GRS HOR H 22 R AR O T S E R G

Ve RGN S G(S) = -2

s
37is L 1¢  JFfE 1000 s

AR 20 BB BRI Sh B9 00 F W 0 R G il 47 107 1
S ARG PO N S Brs .

E

Transport
Delay

Transfer Fen2

B3 S8R B ERN PID ¥ R G0 H A5

e 35



%039 % WA

¥ H K

K LA_E PRy ECSE ARAT B RS ST Ik 2 B .

R2 ZRHERITR

TE R 3h B BR i A A Bh
H % %¢ PID PID H # %¢ PID PID
EFEE] /s 120 200 200 400
R/ () 0 7 14 20
VEATETE] /s 300 600 300 600
200 -
150 + . —
g
=100 F S
,HQE (
sot ! ——PID
Fuzzy PID
0 S(I)O 1 OIOO 1 5I00
t/s
4 140 Cof v RS T 28 90 ) B it ¢
200
150 |
g
= 100 |
= ;
sot |, ——PID
Fuzzy PID
0 500 1000 1 500
t/s
K5 ZHUEAL S E T 2R 48 iz i 26

o X 5 R 0 A 45 5 1A 4 R S i R g £ R R
RO 38 0 PID 45 i 2 GEAE A 6] 00 R » 2 G A 38 35 10 1]
RN 300 s, HIATT i 72 ool iR/ s 15 58 PID 42 RS
T ERZ2 600 s, B KB R 2006, i LA S
B I BT PID IR £ ) R 48 A0 P RE L AL ST Y
PID 4 il L

5 EHIEER PLC LW

AP LATE ] F S7T-200PLC 1E 45 i 2%, 38 1 Step7
R, R AR R ik LR T SR A %
SEASOR PID 3 09 80k HoRE P AR an &l 6 Bt

6 & it

A A BOB BB 15 16 56 PID 45 2476 I T e 3 6
AR 5 1S90 T PID B0 £ 26 I Ly 205
o] T TR SR« 8 6 DR R E S i
BLAE 758 (RAE T WU 9 7 TR R 5 T R G600 1 3 £

¢« 36

Tk

[ R The keciaple |

e ec BRI A BARAF i IX

it g
e
LR

ﬁrﬁjffi*ﬁﬂﬂw%kﬁAK AK AK, ‘

!

| J BERMEAL T |

l

K =K +AK

P P P
K=K +AK,
KK +AK,

6 ZHABERM PID #4415k i i

S % 3k

(1] &AW, 2. Fan % £ R Fuzzy PID ¥R E
BRI 507 1T Bl K224, 2015,
50(5):177-180.

[2]  ZEg P, E/hoh. e, 2T PLC WM S 5 A &
EREEHZREMEERNREL] BH R4,
2007(6) :21-22.

(3]  Axfi. wlsidfe . Ao, 2o 5h B3 PG R 1R T 4 B 45 il
PR R SE I AF S (T, b1 B TR 22 22 4. 2006,
28(5) ;479-483.

(4] ¥ W E B E R EEERWSM%TID] &
I R BURHE K2 ,2000.

[5] kM. BT 2500 % B 0 ko T il R
SR FRFFE D], L - 138 38 K2, 2013,

(6]  FRIZTAT, RAME. 5 F B4+ 1 1 6 R & i &R 88 MPPT
Wit E A F &5 A ,2016,35 (1) :80-83.

(7] Wkgs 3 A& 0. JC A B 15 A% T 3 JC R B B L [ 3
SERO R G FgE ()], A ER A % 2 i)k, 2009, 30 (1) .
187-192.

[8] AL, #iif Be. TR PID Y B G 43 10 £ i
Bl LT B 7S A8 A 3k 2% i, 2014,
28(3) :327-332.

(9] BAKEFN. 5 HL s bl B Bl 5

LR R 2 H At 5 2008.

Wik, T A5 3T LabVIEW fi9 37 2 PID #5412 3= 41

fedl T (1. 7 & H AR, 2015,38(11) . 74-77.

EE =

FIETHT, 1976 A, B, PRI, ZZEMNF i S i 7 X
Hi 2 AR RE 2 FR IS AT
E-mail : 373002792(@qq. com

R HIMD. JE 5T b st 2

[10]



