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The Jet—fan Model Test for a Road Tunnel Ventilation
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ABSTRACT: As tunnel ventilation has recently been playing a major role in the tunnel
construction and maintenance, longitudinal ventilation systems with jet fans have been utilized
a great deal because they are economical and effective. However, due to the length of tunnels
and heavy traffic, it is hard to take the field measurements. In this study, therefore, the com-
puter simulation and the model experiment of producing a wind tunnel were carried out si-
multaneously and the results were compared. The ultimate objective of this research was to
interpret the air flow pattern inside the tunnel with a jet-fan was set up, and to offer the
useful data for jet-fan installation and operation.

The experiment was carried out with varying the jet-fan diameters, location of installation,
the discharge velocity. Result showed that as the initial static pressure came up with the ne-
gative pressure, the tunnel air flowed into the inside of tunnel from outside due to the en-
trainment-effect and the backflow-phenomenon by separation—-effect was observed in the low-
er half part of the tunnel. As the jet-fan was getting closer to the tunnel wall, the entrain-
ment-effect caused by the interaction with the wall was increased; however, the mixing dis-
tance and irregular flow section became longer, and also the air pressure loss generated by
wall friction was large.

Key words: Jet-fan(*]| E#l), Road tunnel(=2€ d), Longitudinal ventilation(Z#/4 % 71), En-
trainment-effect( £ 8 & 3), Backflow-phenomenon(8 & &4}
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Table 1 Specification of jet-fan
Type Description
Diameter (mm) ®1030
Size (mm) 1030x4900 L
Fan Flow rate (m"/s) 25
Jet discharge velocity (m/s)| more than 30
Operating temperature (C) -15~120
Flow direction bidirectional
Output (kW) 30
Pole 4
Motor Insulation class H-class
Efficiency more than 90%
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Fig. 1 Example of jet-fan structure and size
(unit: mm).
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Fig. 2 Jet issuing into fluid reservoir.
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Fig. 4 Tunnel cross—section, geometry and grid.
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