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Fig.1 Longitudinal ventilation system. 

 

 
Fig.2 Transverse ventilation system. 

 

 
Fig.3 Outline of the ventilation system for the 

Kan-etsu tunnel. 
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Fig. 4 Air velocity in the tunnel by the analysis with 

compressibility 
 

 
Fig. 5 Air velocity in the tunnel after an accident with 

jetfans reversely rotated ( simulation ) 
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Fig. 6 Comparisons of air velocities by measurements 

and simulations 
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Fig. 7 Principle of the imbalance control; a way to 

control the longitudinal air velocity in transversely 
ventilation tunnels 
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Fig. 8 Improved results by optimal control with 

disturbance estimation compared with the 
standard PID control (lower) 
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