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Abstract

Pneumatic conveying of powdered materials is a key technology in industrial powder transportation, representing a complex
two-phase gas-solid flow system. This paper elucidates the working principles and system architecture of pneumatic conveying,
classifies conveyance modes based on three criteria—solid-to-gas ratio, airflow pressure, and power source—and compares their
respective advantages and limitations. It analyzes major influencing factors such as material properties and conveying parameters,
and proposes optimization recommendations grounded in numerical simulations and experimental studies. The integration of dense-
phase conveying with intelligent control represents a primary trend in technological development, providing theoretical references
and practical guidance for engineering design, parameter optimization, and technical advancement in powder pneumatic conveying
systems.
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