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Influencing Factors of Flow Characteristics of Ice Slurry in the Flow
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Abstract  Slurries containing a large number of suspended particles, such as ice slurries, have a strong correlation between internal flow
patterns and resistance characteristics. The study of its flow characteristics is of great significance for ensuring safety, energy saving, and
the prevention of blockages in slurry transportation systems. To ensure safe and energy-efficient operation of the slurry transport system and
prevent blockages, this study experimentally investigated the flow characteristics of slurry in pipelines and its critical Reynolds number
(Re,). The focus is on analyzing the flow behavior of the slurry in the transition region, as well as the effects of the ice packing factor
(TPF), particle size, and pipe diameter on the slurry flow properties. The results show that the Re_ increases with an increase in the IPF,
while the Re_ decreases with an increase in the pipe diameter and particle size. The flow regime transition of the slurry occurred within the
Reynolds number( Re) range of approximately 1 700—2 600. In the transition region, the resistance coefficient of the slurry first increases

and then decreases as the Re increases.
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Tab.1 Thermophysical properties of polyethylene particles

and aqueous solutions
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Tab.2 Experimental conditions
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Fig.2 Physical picture of polyethylene particles
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Tab.3 Summary of relative errors
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Fig.4 Relationship between flow pattern and critical

Reynolds number
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Fig.7 Relationship between pressure drop and Re

under different pipe diameters
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Tab.4 Rheological equation of slurry with different IPF
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