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Equipment Selection of Beer Filling Production Line Based on Intelligent Algorithms

JIA Rui, LI Guang

(Tianjin University of Science and Technology, Tianjin 300222, China)

ABSTRACT: The work aims to achieve rapid selection of equipment for beer filling production line and maximum utili-
zation ratio of equipment with the beer filling production line as the research object based on the Particle Swarm Intelli-
gence (PSO) algorithm. The equipment database for beer filling production line was established. With the help of
MATLAB software, multi-objective optimization of equipment in beer filling production line was carried out by particle
swarm optimization algorithm. Under the constraints of customer requirements, when 100 populations were initialized and
the number of iterations was 8000, the balance rate of the production line reached more than 90%, which met customer
requirements. The work validated the reliability of the PSO algorithm and obtains a satisfactory solution. PSO algorithm
has strong flexibility in the early stage of production line layout. It can quickly solve the problem of rapid equipment se-
lection in the early stage of beer filling production line construction.
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Fig.1 Process flow chart of beer filling production line

T A SR AN [ T 52 10 W R A ke B A B L
MR P 2R A 7 U o U RS T e
VLR | PR o AR SO BB A RE L T RE
RAZE w6 X IO B e e A o SCH R B 3 A H bRtk
FTARORMR , A5 RS HAL DT BRI N R o e
IR AR T B A A BIE 5T, S B LT 5 2R 4

CEOIERR BRI TR M, B T B WL 1,
T PPEAL. AL, AL, ARl S AR LA
A, B2MHIE

1

Tab.1 Equipment database parameters of
beer filling production line

B ARMSER RRBMSE&H AR5 &
KA ERE/Of-RTY FH/m? WA/ TT T

A B A B A B

PEMHL 3000 4000  1.21 2356 3.6 4.1
N 6000 8000  3.118
LML 3000 1500 1346 084 27 3.1
WEERHL 4800 7200 0.935 2.4 32 3.7
BEAAHL 1080 2400  1.445  2.08 1.6 0.5
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Fig.2 Flow chart of particle swarm algorithm selection
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Tab.2 Optimization results of particle swarm optimization

AR CFEYE BN amiR R RE

ES AL fif o & Pl s B B TE B N 2 Fifih )
JH%E1L 10 10 8 6 2 1 1 2 2 5 844% 419524 232 381 1.2
HE2 10 3 8 9 7 1 1 2 1 4 723% 271741 1982  24.1 1.104
- %3 10 10 8 6 7 1 1 2 2 4 834% 4217.15 23.02 335 1.104
K40, HE4 10 3 8 6 2 1 1 2 2 5 80.0% 379473 212 341 1.2
B %s 9 10 8 6 7 2 1 2 2 4 87.8% 2553.49 2642 348 1.104
#:2000 F%E6 10 3 1 9 2 1 1 4 1 5 100.0% 0 272 326 1.2
H%ET7 10 3 8 6 7 1 1 2 2 4 789% 381894 21.02 296 1.104
%8 9 10 8 6 2 2 1 2 2 5 889% 219089 266  39.4 1.2
JHEL 10 3 8 9 7 1 1 2 1 4 723% 271741 1982 240 1.104
J%E2 10 3 8 6 2 1 1 2 2 5 80.0% 379473 212 341 1.2
e HE3 10 10 8 6 2 1 1 2 2 5 844% 419524 232 381 1.2
¥o40, FFE4 10 3 1 9 7 1 1 4 1 4 984% 42933 27.02 280 1.104
B H%s 10 3 8 9 2 1 1 2 1 5 733% 268328 20 28.6 1.2
#:5000 F%E6 10 3 8 6 7 1 1 2 2 4 789% 381894 21.02  29.6 1.104
HE7T 10 3 1 9 2 1 1 4 1 5 100.0% 0 272 326 1.2
H%ES 9 10 8 6 2 2 1 2 2 5 889% 219089 266  39.4 1.2
FHEL 10 3 8 6 7 1 1 2 2 4 789% 381894 21.02 296 1.104
HHE2 10 3 8 9 7 1 1 2 1 4 T23% 271741 1982 240 1.104
HHE3I 10 10 8 6 7 1 1 2 2 4 834% 4217.15 23.02 335 1.104
FBE 5%4 10 10 8 6 2 1 1 2 2 5 844% 419524 232 381 1.2
sa:40, HEs5 10 3 8 6 2 1 1 2 2 5 80.0% 379473 212 341 1.2
AR
#8000 6 10 3 1 9 2 1 1 4 1 5 100.0% 0 272 326 1.2
HFE7T 10 3 8 9 2 1 1 2 1 5 733% 268328 20 28.6 1.2
HES 9 10 8 6 7 2 1 2 2 4 87.8% 255349 2642 348 1.104
HEO 9 10 8 6 2 2 1 2 2 5 889% 219089 266  39.4 1.2
FEL 10 3 8 9 7 1 1 2 1 4 723% 271741 19.82  24.0 1.104
HE2 10 3 1 9 2 1 1 4 1 5 100.0% 0 272 326 1.2
HE3 10 10 8 6 2 1 1 2 2 5 844% 419524 232 38.1 1.2
T JH%E4 10 3 8 9 2 1 1 2 1 5 733% 2683.28 20 28.6 1.2
¥r100, FES 10 10 8 6 7 1 1 2 2 4 834% 4217.15 23.02 335 1.104
BRI H%e 9 10 8 6 7 2 1 2 2 4 87.8% 255349 2642 348 1.104
%:2000 JHET7 10 3 8 6 7 1 1 2 2 4 789% 381894 21.02 296 1.104
JHES 10 3 1 9 7 1 1 4 1 4 984% 42933  27.02 280 1.104
HE9 10 3 8 6 2 1 1 2 2 5 80.0% 379473 212 34.1 1.2
J%10 9 10 8 6 2 2 1 2 2 5 889% 219089 266 394 1.2
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%1 10 3 8 6 7 1 1 2 2 4 789% 381894 21.02 296 1.104
H%E2 10 10 8 6 7 1 1 2 2 4 834% 4217.15 23.02 335 1.104
HE3 10 3 8 9 7 1 1 2 1 4 723% 271741 1982 240 1.104
Fhpe %4 10 10 8 6 2 1 1 2 2 5 844% 419524 232 38.1 1.2
¥r100, FES 10 3 08 9 2 1 1 2 1 5 733% 2683.28 20 28.6 1.2
BIRR %Ee 10 3 1 9 2 1 1 4 1 5 100.0% 0 27.2 32.6 1.2
Bs5000 327 10 3 08 6 2 1 1 2 2 5 80.0% 379473 212 34.1 1.2
%8 9 10 8 6 7 2 1 2 2 4 87.8% 255349 2642 3438 1.104
9 10 3 1 9 7 1 1 4 1 4 984% 42933  27.02  28.0 1.104
%10 9 10 8 6 2 2 1 2 2 5 889% 2190.89  26.6 39.4 1.2
HE1L 10 3 8 9 7 1 1 2 1 4 723% 271741 1982 240 1.104
%2 10 10 8 6 7 1 1 2 2 4 834% 4217.15 23.02 335 1.104
HHE3 10 3 8 9 2 1 1 2 1 5 733% 2683.28 20 28.6 1.2
ﬁ'ﬁ HE4 10 3 1 9 7 1 1 4 1 4 984% 42933 27.02  28.0 1.104
ﬁ#ﬁo{; HES 10 10 8 6 2 1 1 2 2 5 844% 419524 232 38.1 1.2
Begooo PG 1003 8 6 2 1 1 2 2 5 80.0% 379473 212 34.1 1.2
HE7 10 3 8 6 7 1 1 2 2 4 789% 381894 210200 29.6 1.104
FHES 10 3 1 9 2 1 1 4 1 5 100.0% 0 272000 32.6 1.2
%9 9 10 8 6 2 2 1 2 2 5 889% 2190.89 266000 39.4 1.2
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Fig.3 Distribution of non-inferior solutions in target space

Fig.4 Smooth factor under different schemes
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Fig.5 Equipment capacity under different schemes
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Fig.6 Number of equipment needed under different schemes
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