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Table 4 Comparison of takeoff angle

E:574 A AANX A SCERCIN] seigk[ 1] SCik( 4] seik(14) SCRREIS]T 3ciik[15]

TH Pk i it R i TR i+ TR 5 R

0/(°) ay /(%) a,/(°) 1% o, /(%) 1% a,/(°) 1% o, /(%) 1%
1 25.0 22.9 23.1 0.9 20.4 -12.3 21.8 -5.0 21.0 -9.0
2 25.0 21.5 21.6 0.5 20.1 -7.0 21.0 -2.4 20.8 -3.4
3 25.0 20.9 21.1 0.9 20.0 -45 20.6 -1.5 20.5 -2.0
4 20.0 17.8 18.0 1.1 16.3 -9.2 17.4 -2.3 16.2 -9.9
5 20.0 16.3 16.4 0.6 16.0 -1.9 16.6 1.8 15.9 -2.5
6 20.0 15.8 16.1 1.9 15.9 0.6 16.2 2.5 15.6 -1.3
7 15.0 12.5 12.6 0.8 12.1 -3.3 12.8 2.3 11.5 -8.7
8 15.0 11.4 10.8 -5.6 11.9 4.2 12.1 5.8 11.2 -1.8
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Fiok 25°, RWAKEEN 0.2 m, AT K 4.0 m/s i, KE B A SRRk AZEB R R, H
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0.02 F4RF 0.05 If, 7K T JiE Sk th 4 Ay 22 N 1.2°0Z i 3 R 1 2.1°, Wi ~F- 34 i 55 s 25 I 1.3° 2 ¥ 5 K 5
3.0°,
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YRR, S T I SEICHR U A R Sk S 2 AR RT TR SF- 2 L G A 2 AR T s MR N ARORE IR
AR I AT SR, AR SOR R T 57 TE R ER 5 S WK I A% PR H8 IR A R T 5 45 0 H 2 A
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Study on takeoff angle characteristics of continuous flip bucket’s ski—jump nappe

LONG Qiang, LIU Chao, DENG Jun, WEI Wangru, RAN Yubo

( College of water resources and hydropower, Sichuan University, Chengdu 610065, China)

Abstract; In this study, three—dimensional numerical simulation of the takeoff angle characteristics of continuous

flip bucket’ s ski-jump nappe is carried out by using the standard k-& equation turbulence model based on VOF

water—gas two—phase flow. The study would be able to provide theoretical support for calculating the difference

between the takeoff angle of ski—jump nappe and the flip bucket angle, so as to correct the actual takeoff angle of

ski-jump nappe in the project. Based on a series of calculation data with different approach flow conditions and

geometric parameters of the flip bucket, the influence of the approach flow depth, the approach flow velocity, the

flip bucket curvature and the flip bucket angle on the bottom and upper takeoff angle of ski—jump nappe, and the

section distribution of takeoff angle are analyzed. The variation law of the takeoff angle is obtained. The results



show that the takeoff angle of ski—jump nappe decreases gradually along the flow depth direction and the takeoff
angle of the bottom angle is larger than the upper angle but both are smaller than the flip bucket angle. In this
paper, the influence laws of the approach Froude number and the geometric parameters of flip bucket on the bottom
takeoff angle difference and section average takeoff angle difference are revealed and corresponding calculation
method is established. This method can provide an accurate takeoff angle for calculating ski—jump nappe trajectory
length and the range of nappe plunging into the pool of continuous flip buckets and help to improve the design level
of ski—jump energy dissipation.

Key Words: continuous flip bucket; numerical simulation; ski—jump energy dissipation; bottom takeoff angle

difference; average takeoff angle difference
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