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The research on on—-demand ventilation technology of highway tunnel based on remote
frequency conversion

[Abstract] Frequency conversion technology has been widely used in industrial and civil fields with its ability to
realize stepless speed regulation and reduce energy consumption. The ventilation system of highway tunnel
usually configures the number of fans according to the most unfavorable environment, and also considers a
certain amount of standby fans. In fact, in most operating cases, it is not necessary to start all fans in the tunnel.
According to the principles of hydrodynamics and electrical machinery, the relationship between electric energy
consumption of ventilation system and ventilation volume is cubic. That is to say, using frequency conversion
technology to control the air supply volume of the ventilation system consumes far less power than using the
number of open units to control the air supply volume. The outstanding energy—saving effect of frequency
conversion technology shows that it has good application value in highway tunnel ventilation system. However,
the conventional frequency converter cannot adapt to the harsh operating environment in the tunnel, and it is
difficult to place the frequency converter outside the tunnel to remotely drive the fan. In this paper, a special
study is carried out to study the adaptability of remote driving jet fan with frequency conversion; At the same
time, intelligent control algorithm research is also carried out to realize the intelligent control of wind speed in
the tunnel, so as to achieve the purpose of ventilation on demand in the tunnel.

[Key words] Expressway; Tunnel ventilation; Energy saving technology; Control study.
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