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Fig.1 Longitudinal profile of the spillway tunnel
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Tab.1 Water levels to discharges of tunnel

at gate fully opened
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Fig.2 Layout of the flip bucket
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Tab.2 Parameters of the water jets and punch m
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Tab.3 Parameters of the water jets and punch
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Fig. 3 Overall model and grid diagram
32 KRBBERBAEHIRE
B RLR L A A B ¥k VOF JB B A

HIVR I, 455 RNG ke BUJ7 A8 25 U 45 20 0 1 BE
TET BRI K, 328 1 T 7 SR A, I A I 8] L BEAT A5 T
SR SRR A TE R I PISO . WUk 145 IR
BOABEE . BUiF A HBCE A ) 5
B E © 0 Be T U 6 F0 3 0 I i 9 3o oK i AR
B TR BB O R E L, A R B
Fs 3 3 10, BE T 52 B R DG A ] BE A0 S, 1 5 PR 45
BEE A BRAER TR 101, 325 kPa,

4 BETEERSSH

41 BBKERS

BB HORK HRRE WA 4, @i BRIk,
o3 W K I 8 B PEJZ S AT B9 B K T —
il — i S ATE L 2K & B R k. BEE
TN K K T B B R B T A B k.
SEA AN ORI F K A AR AL SRR
KBRS 5 .

IKIKTRD #
[ SR .
005 020 035 0.50 0.65 0.80 0.95

IKIKTRD #L
- omen -
005 020 035 0.50 0.65 0.80 0.95

XSHEE
(o) TR

4 PIAKFERE
Fig. 4 Flow patterns of the water jets in flip bucket
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Fig. 5 Cloud chart of water volume fraction
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Research on Hydraulic Properties of Composite Flip

Bucket in Flood Discharge Tunnel

HUANG Zhen-qian' , LIU Hua'*,SHEN Huan-rong'*,YI Wen-min', WANG Chuan’
(1. School of Water Conservancy and Hydropower, Sichuan University, Chengdu 610065, China;
2. State Key Laboratory of Hydraulics and Development and Protection of Mountain Rivers,Chendu 610065, China;
3. Sichuan Zumuzu River Basin Hydropower Development Co. , Ltd. , Maerkang 624099, China)

Abstract: In view of a flood discharge hole of a hydropower station. two types of flip buckets were proposed. The ex-
perimental study was carried out with the arc bevel and the new upper and lower composite flip bucket for hydraulic model
in flood discharge hole. The parameters of two types of flip buckets such as shape of the water jets, jet trajectory length
and the depth of downstream scour hole were compared and analyzed. The test results show that the new type of flip
bucket divides the water flow into two parts, forming two upper and lower parallel floors water jets, which fall into the
river channel in a parabolic shape. and the width of the two layers of water jets is controlled within the range of the river
channel. The trajectory water jets have a stable flow state and are fully diffused in space and plane. Compared with the
arc bevel flip bucket, the scour depth of downstream riverbed, the surge height, and the bank flow velocity have all been
reduced to a certain extent. Finally, the Ansys Fluent software was used to carry out numerical simulation verification of
the designed new flip bucket, and the shape of the tongue, jet trajectory length, turbulent kinetic energy and turbulent ki-
netic energy dissipation rate under each working condition were obtained. Comparing with the results of numerical calcu-
lation and model test, the flow patterns of the two are consistent, and the results of the trajectory length and width of the
water jets are basically consistent, which verifies the reliability of the numerical simulation, and provides convenience and
technical support for research of ski-jump energy dissipation.

Key words: flood discharge tunnel; new type of upper and lower composite flip bucket; numerical simulation; model
test; water jets





