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Basic flow pattern in horizontal rotary flow spillway tunnels and its influencing factors//NIU Zheng-ming' ZHANG Zong-
xiao! ZHANG Zhuang-zh? 1. Institute of Water Resources and Hydro-electric Engineering Xi' an University of Technology
Xi' an 710048 China 2. China Yangtze Electric Power Co. Iid. Yichang 443002 China

Abstract Based on model tests a study was performed on the influences of the upstream and downstream water levels the
diameter of vent hole the length of spillway tunnels and the area contraction ratio of rotary flow generator on the flow pattern in
the horizontal rotary flow spillway tunnel. The result shows that under the condition of pressure flow the flow in the spillway
tunnel can be divided into three patterns i.e. the free flow pattern the absorbing flow pattern and the submerged flow pattern
and that classification and conversion of different flow patterns are influenced by many factors. Moreover some conclusions are
drawn as follows in ventilation state the cavity of rotary flow in the spillway tunnel is uniform with large diameter and the
intensity of flow rotation increases for different lengths of the spillway tunnel the relative difference between upstream and
downstream water levels H-h /h in transitional zone where the absorbing flow pattern is converted to the submerged flow pattern
is invariable the longer the spillway tunnel the wider the range of absorbing flow and the greater the Froude number at the outlet
of rotary flow generator needed for the conversion of the absorbing flow pattern into the free flow pattern for different area
contraction ratios at the outlet of rotary flow generator the critical hydraulic conditions for flow pattern regionalization are different.
Key words spillway tunnel horizontal rotary flow model test basic flow pattern influencing factor
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