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Mathematical programming model for
beer production scheduling and its optimization

ZHENG Song, GE Ming, LI Chun-fu, XUE An-ke

(Detection and Automation Engineering Center, Hangzhou Dianzi University, Hangzhou Zhejiang 310018, China)
Abstract: To deal with the deficiency of manual scheduling, we propose a mathematical model for beer production
scheduling, and present the method for its optimization. Based on the production process, the entire beer production is di-
vided into saccharification area, and filtering and packing area. For the production in each area, we set up the corresponding
mathematical programming model for production scheduling, which is then optimized by using the ant colony optimization
algorithm. The application results show that the developed optimization program provides robust operation in practical

productions. It is also convenient and effective in production management.
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1 5|5 (Introduction)
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2 M A PR B A B B (Beer production
scheduling model)
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Fig. 1 Five stages of beer production
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Table 1 Parameters list
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2.1 BEAGIX A7 BE Y #E &Y (Saccharification area
production scheduling model)

2.1.1 H#ARERE(Objective function)
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2.1.2 AR %A (Constraints)
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2.2 b UL X AL 7 i BE 74 B (Filter ares pro-
duction scheduling model)

2.2.1 H 5 H(Objective function)
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2.2.2 2R 4 (Constraints)
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3 ML A e U B B R4k J7 5 (Ant colony
optimization for beer production scheduling)
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Fig. 2 Example of the search space for beer production scheduling
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Fig. 3 Flow chart of optimization procedure
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Step1 VIHMLESEL

Step 2 K M BB SSURCE R RS 4R £, BIAR AL
2k = 3Raltabauy;

Step 3 Hik I B AL L e N —
B
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4 W A e R OREDU AL T 5 45 R (Results
of ant colony optimization for beer produc-
tion scheduling)

RS2, ReAb Ml A P 1 DLAR 2 BT, 45 B 1Y
AP BE T SRS IR 3 P, b H s ol He (1) A0
P SHBE N

Q1 = 1/50000, Q2 = 0.01,
Q3 =0.05, Q4 = Q5 = 1/10000.
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Table 2 Production table of beer company

| I A T Ay
T S B R AT R ¢ 1440 960 960 960
TP T S o Y PR AT R ¢ 1440 960 960 480
RIS PR AT 1 ¢ 3840 2880 2400 2400
RIEGE R 5 (Yd) 38400 28800 24000 24000
K BERES R R R AS S e H) 480/16  480/18  480/16.5  480/20
480/14  480/15  480/13  480/16
480/11.5 480/11  480/10  480/8
480/10  480/8  480/7 480/5
480/8.5  480/5.5 480/5.5
480/5 480/3
480/4
480/2.5
TTHE/ t 200 0 100 0
AR h 6 0 10 0
1P X I KA t 6240

£ 3 L0tz Bk A TR BRS

Table 3 Production capacity and status of equipments

PEALT L2 GdvEl duE2 AEEl 32 B33
ErERe I (vh) 60 35 50 30 30 20 15

KA KT R Fk 0y E A TR AR AR T

Table 4 Comparison of optimization performance with different algorithms

120

WSO R S AL R
I B PRREARIRE. T B STEIEARIREL
BRI A2 7= 18 FE LA 6t L 52.4 52.4 53.9 52.4 52.4
TR R A PR LA B 91.2 85.6 223 95.6 87.3
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Fig. 4 Evolutionary curve of ACS algorithm for beer

saccharification optimal Scheduling filter optimal Scheduling

Fig. 5 Evolutionary curve of ACS algorithm for beer
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Table 5 Best beer optimal scheduling
WA OB B2 il duE2 kel A ks

R TV R G R Y o T S Y R Y B
IfE)/h 0 3 0 1 0 0 0

5 458 (Conclusions)
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