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Research on the Flow Field Uniformity in the Air Supply Duct of
Autonomous Rail Rapid Transit Based on Numerical Simulation
LI Junyi"?, LIU Biao"*, ZHANG Jianghong?, LI Jing'?, ZHOU Chengming'”

(1. Hunan CRRC Intelligent Transport Technology Co., Ltd., Changsha 410006, China; 2. Hunan Engineering Technology
Research Center for Multi—Articulated Rubber Wheel Transportation Systems, Changsha 410006, China)
Abstract ; Effective air supply duct design plays a crucial role in improving thermal comfort within the pas-
senger compartment of autonomous rail rapid transit ( ART) vehicles. This paper takes the air supply duct
and outlet grille of a specific ART vehicle as the research object. It establishes a three—dimensional flow
simulation model and uses computational fluid dynamics (CFD) to analyze the internal flow field character-
istics and the outlet velocity distribution. To address the insufficient airflow uniformity in the original de-
sign, flow field analysis informs an optimized solution. This solution interconnects the internal air passages
and integrates guide vanes inside the duct. Simulation results show that the optimized design significantly
improves the velocity distribution across all outlets. The non—uniformity index drops to 0.43, which effec-
tively enhances the supply air uniformity. A comparison between the simulation results and experimental da-
ta verifies the accuracy and reliability of the numerical model ,which demonstrates that numerical simulation

technology holds good guiding value for designing and optimizing vehicle air supply ducts.
Key words : autonomous rail rapid transit; supply air duct; numerical simulation; flow field uniformity; air

duct optimization
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