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Simulation of wind speed in the traffic cave of surge tank

of underground hydropower station in transient process

CHEN Chuangchuang, YANG Jiandong, GUO Wencheng
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: This paper presents a mathematical model established for the simulation of gas movement in the
traffic cave of surge tank on the basis of considering the compressibility of gas, and proposes a wind
speed simulation method and simulation program according to the characteristics line method of the gas tran-
sient flow in the pipe. The applicability and rationality of the proposed method and program has been veri-
fied by comparing with the experimental results. Then the influences of traffic cave size (length, area, an-
gle) on the development, distribution and wave process of wind speed are analyzed, and the mechanism of
these factors are revealed from the point of wave superposition. The results show that it is essential to take
the compressibility of the gas into consideration on the simulation of wind speed in the traffic cave of
surge tank of underground hydropower station in transient process. The wind speed fluctuation is superim-
posed by the low frequency mass wave (fundamental wave) and the high frequency elastic wave (harmonic
wave). The length of traffic cave mainly effect amplitude and cycle of harmonic wave, the sectional area of
traffic cave affect the amplitudes of fundamental wave and harmonic wave while the dip angle only influenc-
es the amplitude of harmonic wave.

Key words: underground hydropower station; traffic cave of surge tank; transient process; wind speed;

gas compressibility; wave superposition; numerical simulation
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