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Abstract

This study designs and validates a simple and quick-opening rolling curtain air door for mining ap-
plications. The core innovation of this air door lies in its automatic retracting mechanism and inte-
grated obstacle-clearing design. Specifically, the research finds that the automatic retraction system
for the wind-resistant cloth, which utilizes a clock spring as the power source, enables rapid open-
ing and closing (quick response) and significantly reduces operational energy consumption (low
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energy consumption) compared to traditional air doors. Furthermore, tests verify that the dedi-
cated obstacle-clearing device installed at the lower part of the movable fixing rod can effectively
remove common obstructions in the track area, ensuring sustained operational reliability (efficient
obstacle clearing, high reliability). A comprehensive evaluation demonstrates that the air door fea-
tures a simple structure and stable performance, providing a reliable solution for enhancing the
safety and efficiency of mine ventilation systems.
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Figure 1. Overall structure diagram
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Figure 2. Obstacle removal device
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Figure 3. Schematic diagram of the obstacle removal process
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