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Research and application of intelligent tunnel fan regulation method
based on real time monitoring
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Abstract: In the ventilation management of urban traffic tunnels, to improve the efficiency of ventilation system and
environmental quality, an intelligent tunnel fan control method based on real-time monitoring was proposed in this paper. This
method can predict pollutant concentration trends using an embedded semi—empirical physical model and carry out fuzzy
control over tunnel fan operations, including opening, closing, and frequency adjustments. Additionally, by continuously refines
the embedded model’s parameters through machine learning, the control strategies can be optimized, providing more accurate
data support and intelligent control strategies for fan regulation. Firstly, the content and working process of the intelligent tunnel
fan control method were described in detail. Subsequently, combined with the measured PM,;s data from representative highway
tunnels in Dalian, the economic analysis of this control method was conducted using the Dalian Bay Immersed Tunnel Project as
a case study. The results show that this method can reduce the ventilation system operational costs and has great energy—saving
potential.
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Fig. 1 Intelligent fan control method based on real time

monitoring
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Fig. 2 Location of field measurement
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Fig.3 Mass concentration of PM2.5
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Table 1 Excess rate and duration of pollutants in tunnels

in Dalian during four seasons
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Table 2 Electricity price by time of 1-10 kV for industrial,
commercial and other electricity consumption in

Dalian
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Table 3 Economic analysis and calculation of Dalian Bay

immersed tunnel under three schemes
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33 #TEa

A AR B AT o S 5 2 0 e 1 H el 2 o
MR T TR, A SR i & A5
ks Fi T2 55 2 FH WL 3K 4.

*4 KXELHBRBEMXEFZERAITER
Table 4 Calculation of renovation costs for Dalian Bay
immersed tunnel
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