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A Study on the Integrated Ventilation Control Algorithm for Road Tunnels

Taehyung Kimf, Daehie Hong", Baeksuk Chu, Dongnam Kim, Jaesung Keum®, Jin Kim®,

"
Fire & Engineering Service Research Dept., KICT, GyeongGi 411-712, Korea

*Department of Mechanical Engineering, Korea University, Seoul 136-701, Korea
*Research Institute of Information Technology, u-FRA I1&C Inc, Seoul 155-768, Korea
**Research Center, Nara Controls Inc, Seoul 155-100, Korea

ABSTRACT Over 70% of the land is mountains in Korea,

so that many roadways
naturally includes tunnels.

The air flow inside tunnel has complex characteristics, such that a new flow field is formed by
following vehicles passing through the tunnel before previous flow field is stabilized. Due to these
time delayed-transient characteristics, the ventilation facility requires the complex control algorithm
that can handle adaptive and predictive controls. Also, it needs to be closely related to the disaster
prevention system. The technology to integrate these system determines the success of TGMS.

The pollutant levels exhausted from the vehicles passing through tunnel depend on vehicle years
and passing velocity. They also depend on the slope and altitude of the tunnel.

In order to solve this problem, an algorithm for estimating the compensating factors for
calculating on design capacity of ventilation facilities was developed. Also, an integrated ventilation

control algorithm with disaster prevention program to operate several tunnels was developed based
on TGMS.

Key words: BHYE##A 2= (TGMS), B 'd-$<(operation of tunnel), #|o] ¥ 12]E (control

algorithm), & & #)| ©] (integrated control)
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Fig. 1 Flow chart of integrated control
algorithm in TGMS
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Table 1. Representative variables for

estimation values of pollution level
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