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Research on rheological optimization design of food grade three—dimensional pipelines

Xiong Xiaoqing

CIMC Enric (Nantong) Technology Co., Ltd., China Jiangsu Nantong 226010

Abstract: In response to the problems of uneven flow, high energy consumption, and excessive residue caused by the
complex rheological properties of three-dimensional pipeline systems in the food industry, this study combines theoretical
analysis, numerical simulation, and experimental verification to establish a rheological model of food materials considering
factors such as temperature and concentration. CFD simulation is used to optimize the geometric parameters of the pipeline,
and a new branch structure is proposed. Through multi-objective genetic algorithm optimization, the flow uniformity is
significantly improved by 30, energy loss is reduced by 15, and material residue is reduced by 25. The optimized design has
effectively improved the flow velocity distribution, reduced pressure loss, and increased conveying efficiency. It has achieved
energy saving and consumption reduction in actual production, saving an annual cost of 200000 yuan and enhancing food
safety and production efficiency. It has the prospect of being widely used in food, chemical, pharmaceutical and other fields.
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