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Balanced Binary Tree—Based Frequency Conversion Regulation

Technology for Underground Ventilation Air Volume
CHEN Mengqiao,ZHANG Le,DING Honglei
( Guoneng Xinjiang Kuangou Mining Co., Ltd., Changji 831215, China)

Abstract : In the control process of underground ventilation air volume, the presence of " dead time" can lead to mismatched
sensor data nodes, resulting in a discrepancy between the allocated air volume and the actual demand at the nodes, and thus a
less—than—ideal air supply—demand ratio. To address this issue, a frequency conversion regulation technology for underground
ventilation air volume based on a balanced binary tree is proposed. A balanced binary tree is constructed, and by determining
whether sensor data belongs to the left or right subtree, the target node to which the sensor data corresponds is identified, and the
required air volume for that node is calculated. The balanced binary tree nodes are then mapped onto the underground ventilation
network matrix to compute the air volume to be allocated to each node. Considering the nonlinear relationship between fan
frequency conversion parameters and air volume regulation, a strategy for frequency conversion regulation parameters is derived
based on the required air volume. Experimental results show that the air supply—demand ratio achieved under this technology is
close to ideal, ranging between 1.00 and 1.15. This not only meets underground ventilation requirements but also avoids excessive
waste of air volume resources, demonstrating promising application prospects.
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