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Study on Fluid Dynamics Characteristics in Pipeline
Transportation and Its Influence on Energy Efficiency
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Abstract

As a crucial method for modern energy and material transportation, pipeline transport efficiency is profoundly influenced by fluid
dynamics characteristics. The motion state of fluids within pipelines, their physical properties, and interactions with structural
conditions directly determine system pressure loss, energy consumption levels, and operational stability. By analyzing the differences
in flow patterns between laminar and turbulent flows, defining Reynolds numbers, studying boundary layer effects, and examining
how viscosity, density, and temperature regulate flow behavior, we can reveal the underlying mechanisms of energy loss. Additionally,
parameters such as pipe diameter, component structures, and surface roughness play critical roles in flow resistance formation and
energy transfer. Combining control strategies with numerical simulation optimization techniques enables effective enhancement of
transport efficiency and energy consumption control, providing theoretical support and technical pathways for efficient energy system
operation.
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