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Comparison of hydraulic performance of round pipe-shaped and
corridor-shaped air-cushioned surge tank
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Abstract Considering the complexity and construction difficulty of the anti-leakage structure of a corridor-shaped air-
cushioned surge tank a new type of air-cushioned surge tank here called the round pipe-shaped surge tank is
introduced as an alternative in this paper. Taking an air-cushioned surge tank at a hydropower station in Sichuan Province
as an example the differences in the hydraulic performance and operating stability between the two design schemes based
on the transient process simulation and stability analysis were explored. The results show that as the cross-sectional area
of the tanks was the same the round pipe-shaped surge tank had better stability with small fluctuation. Meanwhile the
amplitude value of the water level in the tank was smaller the maximum gas pressure and maximum water pressure in the
spiral case inlet were relatively smaller and thus the round pipe-shaped surge tank had a relatively better hydraulic

performance .

Key words air-cushioned surge tank hydraulic performance gas leakage round pipe-shaped surge tank corridor-
shaped surge tank
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Fig. 2 Cross-section comparison between corridor-shaped and round pipe-shaped air-cushioned
surge tanks at a hydropower station elevation m size cm
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Table 1 Calculated results of transient process for air-cushioned surge tank

/m /s /% /m /s /m /s /m /s
306.435 57.78 24.32 1015.319 57.36 1012.135 172.50 293.571 57.36
304.748 60.17 23.53 1015.073 58.47 1012.287 177.47 292.171 58.47
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Fig. 3 Variation of pressure at spiral case inlet

under Condition 1
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Fig. 5 Variation of gas pressure in surge tank under Condition 1

Fig. 6

Fig. 4 Variation of water level in surge tank
under Condition 1
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