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Powder silo design and discharge characteristics; a review
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Abstract: The design elements of powder silo were reviewed, including flow pattern, size and shape, and material. The design
of integral flow silo was analyzed based on Jenike theory. The discharge characteristics of powder hopper such as gravity
discharge, vibration discharge, pneumatic discharge and mechanical agitation discharge, as well as the discharge flow rate and
pressure in hopper of gravity discharge and influence of fluid modification in hopper were summarized. It is proposed that the flow
pattern of the silo is the primary consideration in the design of the silo, and the overall flow can be the first choice for the
designer. It is considered that changing the fluid in the hopper is a commonly used structure to improve the powder flow and has
a wide application prospect. It can be used to improve the flow environment and flow area of the powder in the hopper, increase
the flow rate of the powder and reduce the overload pressure during discharge. Vibration unloading, pneumatic unloading and
mechanical stirring unloading are common external flow-supporting devices in silos. The appropriate flow-supporting methods
should be selected considering the requirements of working conditions, economy, safety and other factors. The study of particle
motion in complex silos will become the main hotspot and difficulty in the future engineering field.
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Fig.1 Basic flow pattern of silo
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