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Optimal of metering pump feeding system based on genetic algorithm

DING Yan-feng, YU Shi-ming
( College of Information and Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract; Aiming at the problem that the multi-pump synergy work of metering pump feeding system, an optimized scheduling with elitist se-
lection and individual migration of multi-objective genetic algorithm was put forward. The work state and flow of each pump were scheduled
reasonably to make the whole system operating optimal. The squared minimum of difference between the actual and the targeted flow was re-
garded as the first target,and the minimum total system power consumption was regarded as the second in operation. The mathematical model
of feeding system optimization was established. Firstly,the optimized scheduling algorithms was written using Matlab platform to analyze the
effectiveness and feasibility of the algorithm. The Matlab simulation results indicate that the genetic algorithm after 15 ~20 generations itera-
tion, you can target the flow of 800 L/H reasonable flow optimization allocation, but also effectively reduce the total power consumption of the
system to meet the needs of the experimental design. Finally, combined with real system,the algorithm was implemented in Java language and
embedded into the real system. The operation of real system indicate that the optimal scheduling algorithm implementation of high efficiency,
optimize the effect is obvious.

Key words: metering pump feeding system; optimal scheduling; multi-objective; genetic algorithm

e B TR ERCR R G AU & T R A
0 51 5 S & TS WA TRl )| 7 S (A DR U U E e

THE R ARG AP T AL TR ZILAEE LT B AN E PR TIR & 1
FHR A FIA R 25 9 B R E 72 ip A8 T Pz g FOREPE IR TR A A AR B R
U Al TR P A R SR AR, A T A IR, IR AU — 5 S0 IR S AT AR B | [ e

Yr#s B #A:2014 - 10 -31

E®WA WA fERRHE LI % B H (2011€11089 )

EEBN: THFE989 - ) B WL T A, EENFmAXRGH & LI PC I i A & 7 18 B FT. E-mail ; dyf20081124@ 126. com
BEBRREAN AU, 5 27, i+ 4: S, E-mail : ysm@ zjut. edu. cn



. 344 - L )

T i 3248

e EORUE R 5 AR RE A AL i R X as AT, B — B 2R Y
PEREIA BRI . AT SEPr i B A A s i it 22
(705 e/ IME R 2 — F bR R AR UE ™ dh Y B, N4>
AL 40% 19 Tll i T8 AR 5 B 2 G R 58 U SE 1Y
15512, TERGMM AR R D TR R INFERE 1 1%
FUEE, FERMCEERN I, 00 TR AR A AR RN s
RIEZR A TAR ARSI TIRES . ABRIOR A 5
“HARHEAT AR

BRI R 22 B bR R g I, X T 2 B AR L
PRIR) A 1 G B0 SR M 5 A 5 H bRk IR — H bR
A R B o 2 5 ik EOR ifR R H B RR
R REE 22, ok R 20K, AL L AW 3 A
SRIEFERN AR5 A% A ML B BE A 047 3% AR 3 1y A %6
PR BRI R AR R AL, BES LA LR Y BE R K5 4
SR B A TR g B B SRR B 5 T
WA IR IS AR 2 H bR 2= AL
I

ABEFEH Java BRPFSEBLZ TR SOR R G n L
PRI JRE B0 S TR A2 B o gt A R SR i e s
AR o e, R R ] 4% 5 R 2 AT M 250 i3t
BN R GEAFIRAL

1 BB RGN 1T R R

1.1 BRREEHERE
BARGEEA Loy 3 DN, R 2 H.
7 Btk Z Mz . P SR nT A
(8 FH P 45 BT, P AT RLE e T A RS2 B
THER DAL B EE S B, 3 ] LA Bl 2 Y
P, Ko 2 S5 B DIOK R Bs A1 CAN Xl
A A . B2 S8 TR AR T B
<2 7k SN NNER: <0 3N CILD RUEACINDY RS TR R T7E 5 €/
GEINASHIREZRANIA 1 Fs

P2 ‘;@}

EALHUAL IR S

( DIUKT 0
TolbiHEE %= M

PEIZ

1.2 tERMEEHEZUE
THERAEBORMA S th B OGR4, kg 32
AR SR Q -P) R SHRE(Q -H) JihE
HRAEQ -n)ix 3 Kk, AR FEEMRRES
WopR LA ML, THE RS R HE TR Q - P il
R e,
P,=A +BQ, +CQ,’ (1)
XA B, C—iUESHL
T RS EZ AR REIE R LR
Q/Q,=S,P/P, =S (2)
A S—IEELE S = n/ng; Q,, Py, Q, P—HE RS T n,
FEEH n T By AL
X (1,2) AT s AR R PEREh 4
P=AS’ +BS’Q + CSQ’ (3)
R SR RE BT Ak ] A S B AR ) 5
fit, AR LAk In) A BV BCA AR
1.3 BB RS BREE
XA R 07 i, — DB R BTG
PRt T— 2 LB BIE & )5, h—E B Q
HEASE AR DT FE . ABFE T —Fh Rk
PR IR AR ) a0 2 R 58 ok — % BHE: 55, 78
BoRbt B AT DA 2 65 2 R B i —Fp gk, o m] LA
UM — B RBN— A RL, RIREE Z2 5 2R [m] i 5 —
FhYPEH T AL ACIF S 2 A T I o 119 65 B0 T R
B R — SR TR AR B —Fh Rk i &
Q. Foom  Horb i R ILA IR, b T 2 BT iR e
B BRI Q, 75 ZEX B — 5 0 I & AT A B
BE S PR R RS AR R E A 20 ) BN, 9F H
i — 520 TAEE R ALK, Ok ik B BB R G0 B AERE
I/
S HIR KB .
Min, (x) =| <Zoo,m~> -Q1° (4)
Z BR R T R R R i S S B AR
WE T Z 25 e/ o [RIEE R R 132 i i 2B 7
ik, H s sR B AR S 7 o e sl s
5 HARRECN
Minf, (x) = Zn‘Aisf +B.SQ, +CS,Q07  (5)
Z B R BB T B — B TR R P DR SR
R T TE RGN AR RGN B IIFEES 1N,
1.4 BPREARENG
(1) PRk Ee ) . X5 T L T AR, B — ™= s A



53 1

THEE S TR G THR RO R S - 345 .

JURPIEHE S, Bt AR Z A — A FE Bl C R LR
Kile = szl’ = 2’374.“”’;

n

Qlol = Zomi

(2) PRHI WL PR 45— B0 L 7T LA

L,
0,<0,.<0,

(3)JAHELL . T R TR, R A

PR LA RS 1o 85 7 L R 75 4 B 2400
S =S,=S,.

(4) Witk o T i — A v SR AE T A A

S TR AL P L UL B T — 23K
0, <0, <0,

FOp K — 8, AR LG — Rt
B HLISE 2 5 Q,,, — R S — FR DRI WL 5 0, — 45
i PR U, AR T A0 L 9 2R T LT — 5 RO
BNV IE; 0, — B G MR A5 0, , 0,— R
LA T LIS 038 B 5 Q,— 200 T 7 0 0 3/
{1, Q— %M 75 Lt BB (L, o W0 1 3 A 24
TS £ T I P T s S, — Ik /N T L B
S, — I He 10 1 BR A Q4% £ R VAL 0,
0, —BR/INFIT IR T 70 VF B0 30 43 2, Sk A 1 O 4
Zr

AR, B R TARRES L
RTAERES,

AR 2R G B2 B AT S A0 S AT
R LR T L FFRREOR 240, MR — A2 H
FRAE ek 0 5 2 DR AL B, — M % L Aok A
Hh T EAR RO | DORR SOk R R H B 2 T
EURSBER RS, % IS BBk T [ AR A 1
LI 4 R PE R, B B VETR BT LA BT
FH 38 L B SR A O AR

2 BAREIEN

2.1 BEEEEHA

T AT A DURI e 84 A AL 0 1 4R A= 778 R )
JEU], 74 YR A P IR B — O i T F AR An A
R R R IR A A A, ) — 6 AR R X L AT
B A — AU i e A A, A B, BRI
SRR AR IR

MBI A SCRT AT 3 5 A Sk A SR i S AR AL
PEIRIRE b MR LG TT ik B3, B LA 58 R il it A%
PSR I BOR RGP AL IR 5 18 1 4%

2.2 BEEEKBRESBERRLER

12 Bintiter, i T84 B br Z 18] 1Y fif 2 o ik
AHE LA, A AT RE SR ELAR M SRR I 1Y, B 15454 H
BB BT e I A 2 AN R B Y, L e A IR MR .
PAZ2 H bR IS i — e R — 41 Pareto S AlARAE"

R 3R 53 B B9 BB R 48 1Y B bR R A 29 5%
1 BB R ARG S i B MR R 1 2 B AR ALY
LR R R R S 09 Pareto AL g ,%:‘F&‘ FIE=R
AL BRI TR IR AR AN A 2 B

WELEE S

FEREAS TR HEA T4
1%, 5 HbReR Sl
1]

PLESHTA ARG B B, 3G
Pareto I ff{RAF

A
i By
Hix Hix
v v

FBEBLIE S Tour MM, S5
W T4 A% H bR R AR

BEBLIZE HE Tour MAME, SR)5
R TE AR H bR AR

A A
AT TR A TR

Hi—RFFREEA A
B | PR [—
HyPareto HifiF
!

SE R PR ERRY
HH

K2 Z ARkt K

MR R 58 09 SE PR O, 12 ZR Al Ak In) ) e
AR SR GRS, B INAF A H AR BB AR R, HR
PR kTP R g B K S TR RS
KR, i HAET AR E TS A i,

T8 V7 B PRBICI S U SR X B RSO I Ak £
I

1
Fxx):f(x)+oxm1 (6)

TEIE W BE PR AN 0,001 & T B Ik f(x) By
T AEAE , F () (R, 7R 3 1 B2 R, P () fH
/N | SRR RS

AR BB TR B AR R Y SE BB T 5,
A SEAE R R UGB TLAS AR e PR3 7 B e s AR
AR T — R,

it



- 346 - I N T 532 %

AR USR5 5 TR o5

g%ﬁo %’I%éﬁ*#ﬁ:%*il, HEI gﬁﬁlﬂ Hj‘*ﬁbu Bﬂ‘ , ﬁ[] 364 -!- ,,,,,,,,,,,,,,,,, ........ + . ~}¢ﬁi@{§é’\]/.§{t .4
TR TR0 i PR 58 SCHIAE S A5 gl 20 [ i = 363 f A

féﬂ%ﬂ’}ﬁj%ﬁﬂ?ﬂﬁﬂ@% . ﬁﬁ%ﬁ}ﬂﬁ%iﬂz?iﬁ’fg % 3.62 .............................. ................ ..............
S A 45 2, BB RS FE AR 3 et e

AL F Y Pareto 15 UE AR B IR . B o3 b b R R

Y e e st

3 Matlab 0 5545 FL 5 e g

ERUE

TR HORE SRR AR IE RS 10 £ H ARt Ak
& Bk R B RE R AR AL T B (R RhE, AR B g S TE
Matlab V-5 TS0k, 33 B AR eREE 1A 105 Bk 53
Mgt AL S e A R B 1 T A 7 A0 A B |

A i 3 AR & Tk, SE e
FEH 4 GRS GM5000/0. 3 B IR AR 5 4 ok
YERBRH I R R, 1 53R 2 5 5 R
BAWRE m, 3 FIRARBAYE m, 4 SRR
AWIRE my o SR X R R BB R S H AR S N
800.0 L/H B (4 3t & LA V8 BEAT 55, (R 3 Fh ki
BLLLEI R mys myr my =20 10 1 BERER NS
BoEmER 1 iR,

*1 BEEEESHIEE

VLS ROE £ TR LS HUEH
H AR FRIEEHUL Popsize 50
LA P, 0.9
MR P, 0.2
TEFERUAR Tour 5
R AR IEARIEL 50

4RI Matlab -5 4 5 00 AC R B o LIAS
i Matlab 552 BB 205 B &8 405 B Wi (3 ~
5) R,

50 _
it —
: : I R g i S
T S e + - FhEESE R AL
a |
= 30 :
B ;
= .
If 204
& :
10 -l- ..........................................................................
+ : : : :
0 e & ke
0 10 20 30 40 50

NI
K3 Sh— BhrRBa Ry AEf

Forp B 3 FIIA 4 B 1 BEE 8L HEAL AR RO 1
I, FAR R (R 722 A 15 B0 F 4 — AP i i P 2 (EL Y
AETE Ol N 3 15 4 Frig 4l DL HE B AL
ARAE T, WA~ b ok 800 i RO B W8T e — A 8K

K4 S—Hbr ek e 21

60 : :
L e e
B 50.. ...................... ........ +*¢|E‘fi‘g‘aﬂq/§£{t-
= : : : :
N 40t : :
z |
g 30 .+ ........................................................
= :
+ . ;
]0 L. :‘- .............. e ,,,,,,,,,,, ,,,,,,,,,,,, -
A SN Y TN (YRnT e s Ry ANN TR ey S S ey
0 1 1 1 1
0 10 20 30 40 50
ERKEL

K5 P H b ek 2 A AL 1k

{8, BEHTEAE SE AR AL B AR AR A B2 1) Ry TR T AT
GHRY, &5 WGBTS B bR ek A g ) A2 A RN
FHMER AR . ARSI T A R 2 S5 AT LAGUR 1 75 3]
—4 Pareto FRACAREE G0 AT LI N RGBS 1Y
AL EE 48 2R | AT I i A5 BRI
H T £ HAR A KR Pareto S L7, 15 &
BRI LA BLOC R NR 2 s, & Bt EREn
WHEE 5 Q,.Q,.0; F1Q, , K Q, 50, A m,
HET A, Q5 F1Q, SN my, Fll my BT
x2 HMOREMUIBER

Wi/ (L-H™") 0, 0, 0, 0,
1 190.2 209.5 200.2 200. 1
2 190.4 209.5 200.2 199.9
3 188.0 209.7 200.3 200. 1
4 188.3 209.5 200. 1 200. 2

4 PEAC TR B R S B

4.1 MRUEERHEEIT

AT X S PORE R GE B A Ak T 42 1 i
TR B o BT LGy S S R B GEARTCE
W SHOE ARSI, B
FEFT ISR TE Eclipse *F- 5 T 2k H Java H Y Swing
RS, Swing A3 A0 2 il B AR T AT



53 1

THEE S TR G THR RO R S 347 -

SRR Y AL (R P AT DI G 4y R A T s, wT
DIARGF b F B 2R 52 1) sh A i ek B2, Swing 37 J 1
SR HE R 7 A E RIAE LS, (75 {5 L
B LIRS T Appache F) Mina %28 HE 42 5 i A
2 P G AT 300 1 R AP AR L O Ak 3 4 o

EHEANIE 6 s
it 8RB F LR 2101 %
O 10 AR LM:100.2 2 BRLM:20.8
HPeN, 2014-6-3 22:52: BéeaRk: s000

it [ERRE v

BTN (L) :800.0

BTERER L) 19431 Tiemst: [ :v
ARRLL, (x):0.0 SR (rw/h) 1 24,2
BTHMAE (kv/h) 13,50 Baits LIRS

K6 IHRRBOR RGN LI EE A

DAL Java i 5L L GeneAlg 2 A 2|
ARG, TERCTBOE M E2OR T, R G0l sL 5
1, Bl GeneAlg 25 11 A FRAY IR & 0 BCE . SRR
PSR A — AR R R E SN S8,
HFE AR RS, R EERm SR E 51t
AR TARIRAS AR i RS E
4.2 BEEEEEHZIT

A T B A 2 GeneAlg KRS . Ge-
neAlg JESCI T & Fhist f I 75 1382 % 35 Fast % T 7
) —LEFT I, FEEAAFELU T XN 2 .

(1) & LR AR B G 24, R GE LR 5
R AR Popsize 38 MR P, B SF MR P BibngE
SEBERUEE Tour , ELEIRARNKEL T, , %4> H b5 s E K
J&  IRAF Pareto S AR O ECEHSE

(2) FEist i o i v 2% b D B R B S S, A 4540
LR AR I pRVRS, e 45 | 28 S 728 S 1Y) PR R 3 1 B PR
B BEHL A=A 1Y RR R TR Ui B 7 A Bk Pa-
reto PR AL ALEE 0 RS . FH java SEIR Y552 1 &6
SRR INT
/1A
public class Inidividual |
char[ ] chrom = new char[ Constant. CHRLEN ] ;
double value;

double fitness;

AR5 AR

|

public static void main( String args| ]) {
generation =0 ;
/R
GeneAlg gas = new GeneAlg () ;
//FEERIIG A

gas. generatelnitialPopulation( ) ;
// T AL
gas. EvaluatePopulation( ) ;

while ( generation <50)

%

generation + + ;

/7P AR

gas. GenerateNextPopulation( ) ;
7/ R

gas. EvaluatePopulation( ) ;

7/ BN R

gas. PerformEvalution( ) ;

/ /B AR

gas. OutputTextReport( ) ;

F
4.3 BBRFEITIRER

THEREACR R GAEA Hbrii i T, i s e 5
LRI BB T 45 R Nk 3 s

®3 FRBHRREBXEIETER

HArpiE/(L-H') 600 800 1000 1200
Q/(L-H™) 140.6  180.5  249.5 299.8
Q,/(L-H™) 160.8  210.4  250.8  300.2
Q./(L-H™) 150.2  199.5  248.4  300.2
Q,/(L-H™) 150.3  200.2  253.2  300.1

MERZE/ (%) 0.31 1.17 0.19 0.03
SERRDIFE/ (KW - h™')  2.42 3.59 4.43 5.86

5 ZERIE

THERAEBEL R G P 2 B, A A 5 %)
TAEZ RGP R A ) | BE T AR B AT B
AR EE il R R AR MR RE IR B B, 20 BIRAY
AL S , R REFEREAR 5% 224, 1ERfEZ H
PROCACIRDEE L, i T g sk fig 7 i 182 2% B
K REARN S % R GEAE LA 7 v R T AL B AN RE

(TF#% 357 W)

THF AR BT B R G [T ] HLH TR ,2015,32(3) 1343 -347,357.
DING Yan-feng, YU Shi-ming. Optimal of metering pump feeding system based on genetic algorithm[ J . Journal of Mechanical & Electrical Engineering, 2015,

32(3):343 -347,357.

(UL TAY 2435  hitp . //www. meem. com. cn



