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Modeling and PSO based parameter optimization of heat-setting process

REN Jia, ZHANG Yibo, GAO Jinfeng, PAN Haipeng, DAI Wenzhan
(Institute of Automation, Zhejiang Sci-Tech University, Hangzhou 310018, Zhejiang, China)

Abstract: Heat-setting process is one of the major energy-consuming unit in dyeing industry. Firstly,
based on stereotypes of the physical structure and process principles, model of energy consumption and the
key factors of the process is derived using Newton’s heat balance and heat exchange formula. Then, in the
Matlab/Simulink software, the following model is constructed. Finally, after the conversion of the energy
model into the optimization problem of minimum energy consumption, particle swarm optimization
algorithm is introduced to solve them. Simulation of industrial data shows that the proposed energy
consumption model is consistent with on-site process and particle swarm optimization results can provide a

reference and guidance for the operation.
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Fig. 1 Single heating oven’s schematic diagram
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Table 1 Range of Constraints for different kinds of fabric
Fabric Tiow/C Thign/C Vlow/m * s~ ! Uhigh/m * s~ ! T serting/ C Time_setting/s
stretch fabric 170 200 0.6 1.2 150 20
polyester fabric 170 210 0.5 1.2 155 20
linen fabric 150 170 0.8 1.5 125 15
cotton fabric 140 165 1 1.8 110 12
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Table 2 PSO optimization results after 10 running
The best result of 10 running Average result
Fabric type
Qui/kJ + mg™! v T(1),Ts(2) -, T (10) Q.i/kJ + mg!
stretch fabric 36. 61 0.61 160,190.162.,166,163,164.160,160,160,160 36. 85
polyester fabric 38. 80 0. 69 170,209.,172,190,180,173,171,174,170,170 38.99
linen fabric 33. 68 0.51 145,169,147,152,146,146,146,146,145,145 33.92
cotton fabric 33.06 0. 50 141,160,141,148,145,144,141,142,140,140 33.98
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Fig. 7 Optimization process of PSO algorithm
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