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Test and Evaluation of Ventilation Safety During Construction of Deep-Buried
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Abstract : Aiming at the problems of difficult temperature and humidity control and uneven airflow organization
in the ventilation system of deep—buried underground powerhouse during construction, this study
relies on the Wuhai Pumped Storage Power Station project and uses field measurement methods to
conduct multi—condition tests on the underground cavern group ventilation system. A testo hot—wire
anemometer was used to measure the wind speed, air volume and environmental parameters of 9
typical sections in 4 types of caverns (access tunnel, ventilation and safety tunnel, connection tunnel,
and tailrace regulation ventilation tunnel). The results show that the wind speed distribution in the
deep—buried caverns presents significant spatial heterogeneity. A high—speed airflow zone of 3.0 m/
s exists at the 200m section of the ventilation and safety tunnel, while the wind speed in the deep area
of 1100m attenuates to below 1.0 m/s. The air volume demand in the main transformer area reaches
16.904 m*/s, which is 118% higher than that of caverns with similar cross—sectional areas. The study
reveals the existence of “airflow dead zones” (bottom wind speed is 0.3—0.8 m/s lower than the
top) and wall boundary layer effects (sidewall wind speed is 0.2—0.4 m/s higher than the central part)
in the construction ventilation system. Improvement measures such as fan parameter optimization and
diversion structure adjustment are proposed. The research results can provide data support for the
ventilation design of deep—buried underground projects.

Keywords : deep-buried underground powerhouse; ventilation safety; test and evaluation; airflow organization;
air volume distribution
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