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Fig.1 Schematic diagram of the proposed fish passage
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Fig.2 Schematic diagram of the fish attracting
entrance to the fish passage
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Fig.3 Model of the flow control fence for the fish
passage entrance
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Fig.4 Three dimensional flow field diagram for the fish

attracting entrance of the fish passage
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2019 % 6 HA

RilEa%, —FedduoFad MR ENREAL 65

R 00 £ 235 SR, 0 0T T I A o A A
R AR 28 - S DO R Bl = N DT N
T E AL () B AE 0.60~0.78 m/s, 1 K& i E F O
PR O NN L = B 7 =Y S IR 27 G 50 S A
T B bR 20 530 e Pk R B R B . BRI 17 )5
1T 1A 0 3 RR S H b S A 28 0 Ui K
ST B R I 4 o AR A s R % B AT g ] £ GE
HE O AR B % 3 (Crowder & Diplas, 2011),

3 i

(1) RUFE fa38 #F 1100 353 5 £8 2805 3k B 1 48 b
B b S R A R > A T
B AR AR OK T 2 dE b 8 0 28 9 i VKRR T 38 i
WK 1248 AR FE A T R b o E A fa x4
JE 3 B BRAE Ry 75 i T B L LAk 2R [ 5 Al
XoF G2 nl DL R 00 HE S 1) IR0 R A A
o (1% B A 2k i A TR R i S e £ I i
RS

(2)S2Br TR v, #0382 106201 52 A3 A5 £ 25 30 3]
iz ) i A v b 5, W] AR TR D K O AR AE B K H Sk
A B B GE 1% 4R P X (R K R B 2 BE 5T B
1982) . AN SCR FARUE = 2 ke BERY, 5300 I A f2 38
HE 15 HE AT T ) = YR . B E R R AR X
15 & L R/ AL 038 3E 1157 B W 38 % A K HL R K Bt
AT 3 TF BB AKX sk G £ 24 SRR N N B S 3 ) i A
il AE BE 11 LA B

(33 3 A Ak 38 E 11 65 4 SR FH st 1 55| T 3
KA I 3 R R K I v 25 . B R R K IR
HEAT U5 0 b oK, S R T H B DX ) 45 38 51 K
A AT BE )L, AR T Fa TE B AT I RAS

(O P S ) 8 TE 8 T 300 288 K 7 2 9 s o1 A
T2 0 1 AR AL L B R S R K R B R
T AR T 3T 50 % SEE T K IR RN O A 45 1l
(FEZR KR 22 BE ,1982) 5 I 45 BT 4F X A R A9 B #5
125, Y] 3K B R AR KO RS R £ 2k
A a3, 58 R Y E Y

&% Lk

Ak v fek L TR L B IR AR L SF L 2018, A K P fA T8 3E O B K
VR EBE BT S [T ], KA B2 5FEIX TR, 10CD)
14 - 18.

AR 2 BE 5 1982, K T it F M G 6 i) — itk S5

WS M. db gt AR E g R

4875 ,1989. N-S I BRI EU B A AN ZR i AL [ M. g Bt ]
g Rz Mk s 50 - 57,

ZEW L ZEERE,2009. W HEET RNG J vk 09 i Uit B 20 45 {8 A%
PUBE IR B 1 s L B LT 1. KA A4 .40 (1) ¢ 1386 -
1391.

AR, 2009, fE—R T R KM deat: P E
Al R

BEAA SC, T H 4% 28 5 . 5, 2018, ML £ 5 it 4 £ gk 1K A
R BUER I SRS [J]. TR SHEAR,
50(5) : 86 —-92.

B, P OBURE, 31 K WK . 2016, XU 18 4 =X 0 3 K ) R PE A 9T
(I ARAEZS A4, 37(4) .55 - 62.

SEL R B U %L 2010 S AR AR B ST DL Uk
FEMR CTRRR MO ,43C S+ 54 - 59.

M RURFI R E RS Be 2 1982, i [ M. dbat. W) Tk i
t.

INAR I AT 55, GV L 45, 2016, B4R = £ T8 E G T XK R
e B it [T, KRR AR ,58(4) 58 — 62.

FH R 8 o [ B, 201 3. BRIl 3 £ 288 Tl i s G R 2 I E R 5
FBR[T . ARAES AR 34(4) 110 - 13,

EARE 2004, TR WS J1 2 50 BT — CFD PR I B85 ) A
[M. Jbat: W AR M.

F R WA 1E ,2018. 5 B fi R 58 LA AT LT ], AKAES
2 ,39(2) .77 - 81.

FXB LR, 2005, B NS ERFSES R T]. o EKRIK
HURR 2 B FE BE oA 4, 3 (3D« 222 - 228,

Beach M A, 1984. Fish Pass Design. Fisheries Research
Technical Report No. 78 [ M]. Lowestoft, England:
Ministry of Agriculture, Fisheries and Food.

Beamish F W H, 1978. Swimming capacity[ C]. In: Hoar, W
S, Randall, ] D (Eds) , Fish Physiology, vol. 7[ M].
Academic Press Inc, New York: 101 - 187,

Bunt C M, 2001. Fishway entrance modications enhance fish
attraction[ J]. Fishes Management and Ecology, 8(2) .
95 -105.

Crowder D W, Diplas P, 2011. Evaluating spatially explicit
metrics of stream energy gradients using hydrodynamic
model simulations[ ]J]. Canadian journal of fisheries &
aquatic sciences, 57(7) : 1497 - 1507,

Ellerby D J, Herskin J, 2013. Swimming Flumes as a Tool
for Studying Swimming Behavior and Physiology: Cur-
rent Applications and Future Developments M. Swim-
ming Physiology of Fish, Springer Berlin Heidelberg:
345 —375.

(h %A TR



66 F10% % 6 M XK EASFREZX 2019 4 11 H

&

Study of a Proposed Fish Attracting Entrance for a Fish Passage
CHEN Hai-yan', ZHAQO Zai-xing”, LI Chen-juan’

(1.Guizhou Radio & TV University, Guiyang 550004 ,P.R.China;
2.Power China Guiyang Engineering Corporation Limited, Guiyang 550081,P.R.China;
3.Guizhou Jiaotong College, Guiyang 550081,P.R.China)

Abstract: Location and structure optimization of fish passage inlets are key issues for fish passage design.
Previous research has focused on the internal structure and appropriate water flow conditions in fish passa-
ges, but it is important to attract fish to the passage entrance. In this study, we studied the ecohydraulics
of a proposed entrance design that attracts fish and provides water for a fish passage being designed for a
hydropower station in southwest China. Ecohydraulic criteria were first established for the fish passage en-
trance, with a flow velocity in the range of 0.47 —1.30 m/s, based on the swimming ability of target fish
species and the flow pattern at the entrance. Numerical simulation was then carried out to verify the en-
trance location using the standard three-dimensional k-e turbulence model and hydraulic model test was
used to optimize the entrance structure. Finally, the optimized entrance structure, with controllable water
flow and velocity, was proposed for the fish passage. The device uses the discharge from upstream power
generation as the water source, avoiding the energy dissipation that would result from diverting water in a
pressured pipeline from the reservoir and reducing the cost of operating the fishway. Furthermore, the de-
sign allows regulation of flow so that a velocity that attracts fish entering the entrance can be achieved. The
proposed design allows fish to successfully navigate the fish passage under different hydropower generating
conditions and decreases the cost of operating the passage.

Key words: fish passage entrance; three-dimensional k-e model; numerical simulation; fish attracting and

water replenishment



