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A fuzzy-PI control method for driving system of Coriolis mass flowmeter
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Abstract: Coriolis mass flowmeter is built on the basis of vibration, so that better flow-tube vibration
control is the premise of accurate measurement data. The limited gain and slow dynamic response of the
traditional methods lead to unstable vibration or even stopped. In order to improve the amplitude control, a
fuzzy-Proportional Integral(PI) control method is presented, and according to two-phase flow experimental
data from Oxford University, the damping change pattern is simulated to reflect the process of two-phase
flow. The driving system simulation model is established in Simulink and is compared with the traditional
PI control methods, which demonstrates that the proposed method can obtain faster response speed, and
more stable vibration amplitude.
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Fig.1 Driving system structure of Coriolis mass flow tube
1 B R R IR B R A s B
TERFR BT G RTHIR I TARRS, e/ R3S — DR IRME S, b S IR R ok, W% AL Bas ke
T R ENE R, BEAR 1 TR B R R G . % K S R G T AR I A R AR A B A AR
V() HEG R R R AR DU S OERAE ), KR IEAT RO . BRI, BEBRIE S AU AR B VI, g
W (A DN 45 20455 Amp , 55 - 28 WR{EL G 4 42 ) PR B K HH R 3 16 45 Gain , 3K S 45 Gain 5 3B 35 M9 15 5 V()
M B A 45 5 Driver , Zeid PIAGOK, 15 20 &4 /9 3K 3l {5 5 Driverl .

12 MERABRSA R EYEER

BFICAG B AS (AR A, F RG24 A B2 AR A I 2 il i AR RS 5 i), B A R 5 vt o BHIG
T RS — BRA, R, RA A BHEZ AR RGOk IR — B R, HREIBE ) S5H
i) my kR0,

v(s) K,s
i©) S r2zasral W
K ENRGEMHEIEI; o, WARMME,; KHREARG N —LEASHRICENIE 5. PR, RSN
FHJE LEAE 8 /I, IF HASOR K, DA A 52 36 i AT I 3 o A A BELJE L & — 8 8RR o (B2, R HRHR T &
Tt A HERL /A GRS, U A B A R S 1 R A L R AR . M RLX —SEPRIE O, H#AL T S
BORT AR (BRI OB AR A% 3 oK B A S BT A IR A 2 ] Rk A
Xl
X, {Xz} @
Kb yRERE A RS vt) 5 u FRERE A B HLI

HAMERRERESHFREL R
|0 -} || % 0 B
_L —éswj{xj{du’ =l
{g%i(t)o Gain

AR R Gk A s ) F3k5, 7F Simulink o £ 7 0K @ o>
HRGEWESHBRL, LT, ZRGEHE 21
BUras, 2 D388 B, 1A = A mkds, 14— i;lcﬂator
AT, 2 MRASTA L AT RE E A gr
ST, 7E Simulink H 857 3K 80 5 G5 1) 748 2 50 R 1 ] constant
2. B 2 P Gain 3 25 SRS HON K, Constant L
WBHEHN 20,, Gainl BRBEINEN -0, , LK DampingRatio
FHLJE t & i S-Function Ak 2fE, B H 4N S-function Gainl
DampingRatio S B4 5 Imipk, u MR A A 0
Ui 1 y O RERY B A e . R DampingRatio Ui 5 AG Fig.2 Time-varying parameter model of Coriolis sensor
S LS K £ 725 f B AN 3 s [ 2 AR S S5

product




i

%1 BEHREE: HRRERETRIRFZRM PLIEES T IE 129

Al

1.3 B3h RegtREE smi=Hl 77 %

B EG R T 0 B 1R ol T2 SRR R QL A TR p N =
TR & AR ORSEIRE 5 R Z R, BRI S 40 o ol ]
AELLBUN, M, BHEC BT ROV LTI S0 R MR G b 5 1of
Bt — A S AR (R 22 P R, BORAEAN R A 0 A BT el N N A
S B R S RO A, DA RIS R BRI T ol LT
AT, SCBURGEH R TR 7 o 1 SE R0 25 B STk DA P P e
Vivk kg, (HRHAE R A F A7 BRI ) K | MRk, 5 _ 1
5 o) ) R S SRR 4 T O AR PR L R SE R ts
O AL, W R B £ AR L 2 B R Fig.3 Curve of damping ratio &

VAR B0 TRt SR PRI 4 0 0 B 2 Oy o A AR 3 BUS H & M LR

vy N0 A ) O G R R AR RE A

B PL % AR 255 1 AL 58 PP Ml RIS #2  HOAR B9 D0 A, B mT AR B 28 B8 A A 285 5% 22 3T DASHe HLBER) 42
0 S IR AR E A X8 T R D/ A AT A ok A AR AR E B R B ARG A I ROR o AR SCHR LR P
W J7vk , JFid MATLAB L5458 PLRE I 7 k2R AT FE gL, S0 ik 42 ) S8R i A0 e

2 SHBBEEM PIEFNEITAE

FIFVRTASCR 42 1, g 7 o O v RSO B B0 | RN 1 7 A e RSN 2 4 L 1 SR SRR AL S A
BAETr 2, HTF LSS B E A IR A4 ) o 2 B IR LABOWI B 5 | BRI 5 722 B MUSOR) 22 58 Dy Sl , 1 LA
AR IE B R N BRI e R R A Ok, I Hi A B T2 N o N UL AR R R A s AL
B I H O RS LA S AL BT T o AR SR U, DAROR AR B O R Rl A A R B AR 4 < DRt
B ) 2 6 S A PR RN A s Pl SR T — SR B R AR

AR 5 1 A5 A9 FE AR S5 A G A U | BORIEEE | G AR AIRIAE L B RS B AR 4 ).

2.1 BHRIFE
A% G0 1 P45 i FIASR 2 1) #8% F4 x5 B Y 2 0 [ 6 G BORT PT 45 ) 2% 45 M a1 4 TR

parameter
correction

fuzzy inference »

A A

Kp Ki

r(t) e(t)
> y(®
PI controller » control system ——»
() de/dt oo

Fig.4 Structure of parameters self-tuning fuzzy PI controller
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Fig.5 Simulation model of fuzzy PI controller
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Fig.6 Simulation results of the traditional PI control Fig.7 Simulation results of the fuzzy PI control
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