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Fig. 1 Single line drawing of tailrace conduit of
Deneng Xiangjiang Hydropower Station
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Tab.1 Hydraulic performance parameters required for turbine transformation
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Fig.3 Schematic diagram of flow trace in tailwater area
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Fig. 4 Velocity vector in tailwater area
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Tab. 2 Calculation results of hydraulic turbine performance

before and after flow channel optimization

5 Kk H HHN  KICEE X I 3L i
el R

/m /MW /% Q/(m’ + s H
JR LR B 10.9 3. 890 84.1 44,03

WEMmAE 10,9 4.135 87.1 44,47

H K EE AL ) = B AT LU, BL4E A O 3
AR5 KBS BN TR 1) S R /K DX IS0 33 03 A BEARL
T ASAF G K S AL N AR U Sl AL Ui 1 Ak TR K X
S P DR A3 I G A Y 11 3R AR ) B R AR T 2
22 EHRKBVNERMUHAFEHOLZHADHT
221 BRI

HLIG TP A OE R 4 i R KR LRI Dy
5 MK AL, B fe i R S R R KA
VLR, 3 A T R KA AR A ZKEL . i, %
JE SO R R R R S A R OK A LR . A
K EEHLERIE 53 AT, 87 5 56 R 2 R @

WUE T 001 B e A s QR 4 W 7 4 5
Ol /N B L s DB 3E B Fe Rt R A
T K2 (D F By 2 A o BIL 2P S AN A2 5 9 I O 1 B ey
J2 P S 1] A 5 99 A O ) B 2 D i O
(7] IR 9/ 2 1 101 KO 2 R K B AR I AR AR BR
TR JR AR A Sk 451 % 5 6 2 @AY B Hhy 2 0 R i
ISR T BRI K B4R B R KHEE /Y
R (E 5.,

5 BRRHORE=AKE

Fig.5 Runner outlet flow velocity triangle
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Tab.3 Proposed parameters of new runner
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Tab.4 Number of grid elements calculated by full-flow
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Fig. 6 Blade profile with turbine hub ratio 0. 35
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Fig. 7 Comparison of blade profile of two iterations
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Fig. 8 Flow chart of wheel to hub ratio 0. 35
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Fig. 9 Pressure contour map with hub turbine ratio 0. 35
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Tab.5 Calculation results
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Scour Characteristics at the Toe of Xijiangtang

Seawall in Qiantang Estuary
ZHANG Zhi-yong'?* ,CHEN Fu-yuan'*,ZENG Jian'*, YANG Yuan-ping'”*,HE Kun'*
(1. Zhejiang Institute of Hydraulics and Estuary, Hangzhou 310020, China;
2. Key Laboratory of Estuary and Coast of Zhejiang Province, Hangzhou 310020, China)

Abstract: The scour of seawall toe is the one of the main factors for influencing structural stability of seawall estuar-
y. The study of the scour characteristics at seawall toe under complex hydrodynamics and prediction method is of great
significance for the seawall stability. Based on the field monthly measured topographic data since 2010, the time evolution
of toe scour at Xijiangtang Seawall in Qiantang Estuary was discussed and the influence of flood was identified. The re-
search results show that the seawall toe is eroded during flood, while there is silting during tide, and the critical flood dis-
charge for scouring is about 5 000 m’/s. Based on the theory of sediment carrying capacity and riverbed deformation, a
new scour prediction method is developed and the relative error is significantly improved within 20%.

Key words: estuary; seawall toe scour; sediment carrying capacity; prediction method
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Improvement of Flow Pattern in Tailrace Conduit of

Deneng Xiangjiang Hydropower Station
TANG Ren-hu', ZHENG Ji-si’
(1. Hunan Deneng Xiangjiang Hydropower Co. » LTD. , Yongzhou 425917, China;
2. Shenzhen Energy Science and Technology Co. » LTD. , Shenzhen 518133, China)

Abstract: In response to the evident phenomena of flow separation and backflow, low efficiency, and increased cavi-
tation in the tailrace conduit of the Deneng Xiangjiang Hydropower Station after expansion, computational fluid dynamics
(CFD) analysis was employed. Two methods, namely, modifying the shape of the tailrace conduit or replacing the run-
ner, were proposed to improve the flow pattern within the tailrace conduit. Research has demonstrated the effectiveness
of both methods, which can provide reference for similar projects.

Key words: draft tube; water flow pattern; CFD; blade setting angle





