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Research on Impeller Control Method for Large Tunnel Ventilation

Fan under Stall Chaos Characteristics
HAN Wenzhong
(Shanxi Traffic Supervision Consulting Group Co., Ltd., Taiyuan 030006, China)
Abstract : The decrease of flow rate of ventilation fans in large tunnels may bring about stall conditions, making the traditional
fixed threshold signal filtering control methods difficult to achieve ideal control effects. Therefore, chaos control technology based
on multi-layer feedforward network and genetic algorithm is proposed. A mathematical model for the operation of large tunnel
ventilation fans is established, and its chaos is analyzed. In response to the complex external disturbances in actual stall
conditions, a Kalman filter is applied to estimate the impeller separation state under stall conditions. Based on the separation
state estimation results, a chaos controller is designed by combining multi-layer feedforward network and genetic algorithm. The
parameters of the multi —layer feedforward network chaos controller are optimized through genetic algorithm to achieve chaos
control of the impeller under the stall condition of a large tunnel ventilation fan. The test results indicate that the proposed
technology achieve a very stable control effect after about 800 iterations and is capable of quick convergence.

Keywords : large tunnel ventilation fan; stall condition; impeller control; chaos control; feedforward network; genetic algorithm
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