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Multi-variable control of high power oil pump system

based on fuzzy neural network
LIU Jun, LIU Ding, QIAN Fu-cai, WANG Ling-zhi
(College of Automation and Information Engineering, Xi’ an University of Technology, Xi’ an Shaanxi 710048 , China)

Abstract: High power oil pump system is a nonlinear complex and time-varying system. In practical operation, the flow,
the inlet pressure and the outlet pressure of the system need to be controlled. A novel control scheme based on fuzzy neural net-
work is proposed. The structure of the system is designed, and the algorithms for modifying parameters are also derived. Simula-
tion results show that the parameters of the fuzzy neural controller can be modified in accordance with the error between the set-
ting value and practical value of the flow, the inlet pressure and the outlet pressure of the system in real time;and the integrated
control of the flow, the inlet pressure and the outlet pressure of the system can be realized.
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Fig. 1 Schematic diagram of oil pump fuzzy neural
control system
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fuzzy neural controller)
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Fig. 2 Structure of multi-variable fuzzy neural controller
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HFR M 28 % DL H 4 iR 2k B0 h Q'L PYL Py, B
ek

E=L000- 00+ (P - P4 (Py— Py,

U AT 43 BHA R SR AU B E S 2

a;’fg,) -_(0- Q')aawf;) (P, - P)) ;WZE) )
(Pz‘P”a%%’

% =—<o—o'>é%’gj;—)-<Pl—P;>;’7P§2)-
(P, - P3) ;Wiz;)

SIS TE SR LU, 8 4 1 A8 30 0 T O P S
Friaith , W73
20" 2@ P, 3P, aP; P,

b

du”™ Ju*’ du*  du*out  u*’
EE&RNd i = 1,2,3,4,5 = 1,2,-,7,

k=1,2,3.
3 ZEB{HE(System simulation)

BT LR R BRI R R, A3
F B ) SE I BRI S I 3E TRIME R
Gimafh B R R IE R RSN
HEF AR B B S 28 AUE B IE B 35, R MATLAB
BT THE MBHRBEAOES HOES
MEHRBRAEMES NN P = 0.75 Mpa,
Py =7.3Mpa, Q" = 700m’/h; Yt = 20}, 45811
TiH P’ = 0.8 Mpa,P; = 6.3 Mpa, Q" =
550m’/h. (iEARBRFZEAOE S HOE KR
DRZRGEREMNHEZNE 4 iR ESRENA
AR LA AMERE AQDELNMEBOESN
B PRAEEH) .

1.8
S 14
=
T 0]
0 —_— M S n i 1 " )
0 05 1 15 2 25 3 35 4
t/s
10
s 2 —_
=
S 4
o
a2
0005 1 15 2 25 3 35 4
t/s
~ 800
= 600 »
T 400}
= 200
@ 0 — A 1 n L " i s
0 05 1 15 2 25 3 35 4
t/s
~ 3000
7 [ -
£ 2000
£ )
= 1000
S . — , , R .
05 T 135 3 35 3 35 4
t/s

B4 S REN S RE R RS E R
Fig.4 Simulation results of the oil pump fuzzy
neural control system

4 #i2(Conclusion)
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