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Abstract: A three-dimensional unsteady mathematical model for ventilation, heat and mass
transfer of a ventilation section of a utility tunnel built in a coastal city was established, and the flow field,
temperature and humidity distribution of the section of the utility tunnel were analyzed. After ventilation,
the humidity and temperature were determined by ambient air state and thermal environment in the utility
tunnel. In the case of high temperature alarm in the utility tunnel, mechanical ventilation could achieve a
good cooling performance when the ambient air dry-bulb temperature was equal to or below 35 “C. When
the temperature in the utility tunnel was lower than the dew point temperature of the ambient air, water

droplets and mist were easily formed at the inlet of the air supply fan and on the surface of

low-temperature wall, which should be paid attention to.
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Fig.1 Schematic diagram of ventilation section
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Fig.2 Flow field near the inlet and exhaust fans
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Fig.3 Temperature distribution of integrated tank after 1

hour ventilation
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Fig.4 Temperature distribution of integrated tank
K0+410 after 1 hour ventilation
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Fig.5 Change of temperature and humidity with

ventilation in tunnel
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Fig.6 Change of temperature and humidity under normal
operating conditions of same temperature and different
humidity
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Fig.7 Change of temperature and humidity under normal
operating conditions of same humidity and different

temperature
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Fig.9 Distribution of humidity and liquid water volume at

cross section of the inlet fan center
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