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Experimental Investigation of the Takeoff Angle of Free Jet
from the Circular-shaped Flip Bucket
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(1. Department of Power Engineering, Shanxi University, Taiyuan, Shanxi 030013, China;
2. College of Water Conservancy and Hydropower Engineering , Hohai University , Nanjing, Jiangsu 210098, China)

Abstract: Free jet is considered a major element in the design of flood discharging and energy dissipation installations of
high dams. The hydraulic characteristics of the jet that jumps through a flip bucket is an important research subject in the
dissipation design. Based on the physical model test, the theoretical equation of the upper takeoff angle was discussed
considering the influence of the fluctuating velocity, and then the lower takeoff angle was analyzed through two introduced
parameters considering the fluctuating velocity and flow depth of the cross section. In the study of the lower takeoff angle,
49 units of test data were analyzed with error analysis method, and then a semi-empirical and semi-theoretical equation of
the lower takeoff angle was put forward. The formula of upper takeoff angle has a simple form and that of the lower angle
includes more affecting factors comparing to previous expressions. The formulas have the errors smaller than 13% , so
they are applicable in the calculation of the takeoff angles of free jet from a flip bucket inserted at the end of the outlet,
for both the horizontal and the inclined channels, based on which the location of the plunging point and the scope of
plunging zones can be determined.
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