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Fig. 3 Subsystem flow diagram
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Fig. 5 Rigorous mechanism model based on fractionator

7 R A B A 1 o 8 S I B E S
BT S BN 45 2 A i A L L BE T AT 1
AR T EERT ISR E A AT R R BRI A 0 O
HEATEAE SRR AL
2.2 JET o RN ERIES B

HI L 5 AT %50 T R G iR S R
IR AP Tk A AL B A S PRk TR R
M BIE S5 M AR SO E T 7 A RRL AR AR AR AR
o R B IR TR ) S TR B b B
P OBEA R R R | S S i R R L TR
v B L B3 PSO B3k vh de R AR o 1 4k 1
u;), Hop A8
HARIE BN 0 € [ttinin s e ) HAE B X U R
FR 5 5K, BB A2 SE PR R 5 H AR ISR R O 22 il
o7 B PRERC, DUk ) LA AR N

7= H}jni
s.t. Y = f)
Unin < U < U
. R RIE A P A LB AR A i R RS
BAESBS MZ77 ShIBCR 6 &

6 S BRI v BT X0 £ 68 43 vl s 1 B
RS SR G NI = I < T T
<3000 pg+g 'SATESL 000 pg g ' HRIK
FE<5.5%, VAN 520X 10" % ; Seih 45
B2 95 % 08 IR BE<C365 °C s AN FaSE 1Y 3 i it 45
b« 208 5 B <<185 C.

FERTHRIL L, 25 T 3R G0 0 5 45 3 77 b 45 T

Tu=Cu,  w, uy uy  u; U




198 Ax # ¥ I X

S

¥ ¥ R % 59 %

S WK T BOH 55 10 8 A5 A T S S
B B FIWT A F R G, &A% R S 808 32 R
Girp, 27 AR AR IR 812 RS IR AR A
F G s N S HOI ASE SR LA
AR S BRI AR =, o K SR )R 1R A 2R (6) ir
FE 11 7 £ 24 SRR Ak ) R
2.3 SRS REIE

ST B UE BT $E AR AR R R IFAT PSO ALk
MG S T VS 65 F L B X 40 10 3 B0 BE A A,
i AR 64T T 2 406 L SE 5.
2.3.1 EMAIALER EHBRESEAE R T
() 43 TR B AL L 22 s o b Ak BT BI04 4 S B0
R —1, 1] BE R0 20,88 ek K
JER 10,28 258 e HUE TS B EAEL0,1. 4] ¢
BRSFEEE S FN K TE e> 104 B, Xk F
R 2o A8 T 4 T SMOR AR B A BH T

AT B AT B N L SE L IR U 5] A K
SRF. T REEEMRT. £ 1A T HE
PSO 5 AR e BUE 1947 25 2 3R PSO X #5271 i 47
10 WA Ak 14 37 249 0 A bt T A1 Ak B [ s o 25 5
Wt o brifE 22 o 5 MALIER 2% ¢
THREAXAT

(7

V-

iz Y — Y DT
]\[,‘71

1N,
e — N;ei —
KN LR, I IR FERT .2 N
WARAL SE ¥ AL BE ] Y G R &5 @ vk Ak 4k iy H s
Y )R AL BEE HAR.
F 1 e BUEAMIER

Tab.1 Comparative experiment based on e change
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Tab. 2 Two machine comparison experiment
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Tab. 3 Three machine comparison experiment
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Tab.4 Four machine comparison experiment
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Parallel particle swarm optimization algorithm with tabu table

for operation parameter optimization of fractionator

WANG Yalin®, SUN Jiazhou, XUE Yongfei, SHANG Dandan, YUAN Xiaofeng

( School of Information Science and Engineering, Central South University, Changsha 410083, China )

Abstract: The operation optimization for a fractionator in multicomponent system requires solving
the mechanism model repeatedly, which contains a large number of high dimensional coupled nonlinear
equations. This is very time-consuming. To solve the problem, a parallel particle swarm optimization
(PPSO) algorithm with tabu table is proposed. Firstly, a tabu table of the operating parameters is
initialized according to the mechanism knowledge of fractionation, and then it is dynamically updated
according to the optimization performance of the tested candidate parameters. For every iteration, the
tabu table is used to pass the solutions in the tabu table. To further improve the computational
efficiency and reduce the communication cost, the parallel processing framework and the task pre-
allocation strategy are adopted in the proposed algorithm, whose idea is similar to MapReduce.
Finally, in the subsystem, the original constrained optimization problem is solved by rejecting the
particle that can not be solved or does not meet the production demand. The effectiveness of the
proposed algorithm is validated by an actual operation optimization problem, which can provide a set

of optimum operating parameters for a fractionation system quickly.

Key words: tabu table; expensive optimization; parallel PSO; fractionator; operation optimization



