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Abstract

The construction of dam and hydropower station blocks the migratory route of fishes in the river
basin. Fishways are structures that guarantee the migration of fish. The vertical slot fishway is the
most common type. This paper presents the results of an experimental work on the vertical slot
fishway. The value of velocity in the main flow and its path are indicated by the results, and the
change regulation and velocity map of the main flow are drawn out, simultaneously.

Keywords

Vertical Slot Fishway, Model Experiment, Structure, Velocity Map

SN BEERRSNEPR

kAR, £ &, Ak, BREFR, BERM, % &8, 4F5

PO NME R K MK B AR, DT 22
Email: 1210501312@qq.com, ‘maowhiteknight@163.com

W EH . 20174F4 48 FHBEM: 2017447270 KAAHM: 20174F4H30H

R

K KIETEMRR, HEE T AR &M AREmEREL. AREARKNEFAE, #1TE
RERA T EREE R R EARME. BEXGEREEMUXGETRAR ZH. AXEE
WA AEHTEYRR, F3BEXAETRAENZUNERLTROBE, AT H HAER
Py R £ X 4 3 1 S AR A L AR B DA e = A U

DEEE

SCEGIH: IRANE, BE, UOHCE, FRTR, BURM, PR, KR REEmIE ERRARRI D B SRRk
J, 2017, 5(2): 39-45. https://doi.org/10.12677/aepe.2017.52007



http://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2017.52007
https://doi.org/10.12677/aepe.2017.52007
http://www.hanspub.org

R %

XK ia
BaXaE, BURK, 54, HEE

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BEE A SR EIR HINR . KSR SRBUIR H 208, /KR TAE B H s Hsgn . 480, K
WK TS IS BT 1R R Sk, 2038 T A B B AR, FHLIBT 1 8 S AT e . A
T ) 30 A2 SR i AT T P — A 2 it

fEEEAT 3 FSER, RDPHE/ R EA o A ag N miE 1], FHE/RAMIE, &6 Bk
REJISRIN S, TR AT, A BERAE iR E[2]. FIEHE 2000 F LKL BOARPEAM 24 A
FEPOKAKRIUH g @b, FEEREAEED] 7 58.3%, HArHE bk B ke fmiE (3]

2. ERISMATIIR
2.1. ESMEEARIR

et 4% 5 £ 3 f LS TINS5 K Fraser 1] BT J(Hell’s Gate)lk (i rpr, %o T e 4 5 A (17K J1 41 5
Bt T7E, WA E AT TR Z IR FE. Rajaratnam 55 A [4 ] %8 4% 2 A0 38 1 2 SRR 35 5] s PR AT
TRIGHT T, 13 ICENIRE S KRR R . Wu 5 A [S]B8% fIE RIS 45 AT T8, TR T
gt XM ITERH RERCE, AVl B SR MR AT B A1 T MU, B5 P i A IRR A Guiny 58 A
[6 1% 1 5% X 3 /K RV EAT T BE BT 52

2.2. BR&EWMRITR

EER, BESANTD R AERE T —MIRIRE iR — g B =g & —4
MRS, PR AL A LT AR, fEIE P ITE FER T 30% L b, KR EE NP R . A B AR
AT T S e e X AR ) ST 0 AT PRV R IR S FL B IR B R A A T, A5 HR T At R 1 IR T O A R IE R
BiR: e, ERUNEERISHR AR (EG 2B, JERUN S A R I S AR AE LT AR
MR AIZ A

4k, RIEIAERA V2 K RK B TRER ) g i F oy fiE TR, i, 7 =K R A
[9] FMEROUKFIMRAL[10]. Jbat EAEHR[11]14%,

3. B & ERER IS
3.1. EEIRT

PEALZIRAE 11 (U EBIREAT I, SRR BRSE R €MiRE, v 7 sl 40 ) 0k, K
FI 11 B AN B 1 P, ECSE N RE AAEIL SRR TR R R BT R K RS AIE, RERS S (it B D e
B A1k 06 B

0 TSRO ST RIS, 4 A A0 S 00 i SRR, N AL o £ S 2 AR,



http://creativecommons.org/licenses/by/4.0/

KA %

21m 03m

1.1m

0.5m
2.1m |

D 0.3m . 03m g

E— .
Figure 1. The model size of the fishway
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Table 1. The velocity data of fishway
= 1. BEAERERRE

x(m) y(m) V(ms) x(m) y(m) V(ms)
0.30 0.60 0.89 9.90 0.60 0.89
0.90 0.80 0.65 10.50 0.80 0.63
1.50 0.60 0.54 11.10 0.60 0.51
2.10 0.30 0.74 11.70 0.30 0.73
2.70 0.60 091 12.30 0.60 0.86
3.30 0.80 0.66 12.90 0.80 0.60
3.90 0.60 0.55 13.50 0.60 0.50
4.50 0.30 0.75 14.10 0.30 0.69
5.10 0.60 0.92 14.70 0.60 0.82
5.70 0.80 0.68 15.30 0.80 0.59
6.30 0.60 0.55 15.90 0.60 0.48
6.90 0.30 0.77 16.50 0.30 0.64
7.50 0.60 091 17.10 0.60 0.79
8.10 0.80 0.62 17.70 0.80 0.54
8.70 0.60 0.55 18.30 0.60 0.42
9.30 0.30 0.75 18.90 0.30 0.59
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Figure 2. Schematic diagram of velocity variation
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Table 2. Velocity data of the third pool

2. BZREHHRERRE

x(m) y(m) V(m/s) x(m) y(m) V(m/s)
0.30 0.60 0.16 1.20 0.60 0.42
0.30 0.90 0.90 1.20 0.90 0.70
0.30 1.20 0.12 1.20 1.20 0.38
0.30 1.50 0.16 1.20 1.50 0.05
0.30 1.80 0.08 1.20 1.80 0.46
0.60 0.30 0.26 1.50 0.30 0.62
0.60 0.60 0.24 1.50 1.20 0.20
0.60 0.90 0.94 1.50 1.50 0.11
0.60 1.20 0.27 1.50 1.80 0.27
0.60 1.50 0.24 1.80 0.30 0.50
0.60 1.80 0.28 1.80 1.20 0.37
0.90 0.60 0.30 1.80 1.80 0.20
0.90 0.90 0.74 0.20 0.68 0.96
0.90 1.20 0.28 0.65 0.88 0.99
0.90 1.50 0.18 1.12 0.83 0.62
0.90 1.80 0.27 1.47 0.65 0.55
1.20 0.30 0.21 1.69 0.35 0.78
Table 3. Velocity data of the mainstream
#=3. E=REBE-FIRRRER
=R x(m) y(m) Vmax(m/s)
0 0.20 0.68 0.96
10)) 030 0.90 0.90
3) 0.60 0.90 0.94
@) 0.65 0.88 0.99
3) 0.90 0.90 0.74
(6) 1.12 0.83 0.62
(7 1.20 0.90 0.70
(8) 1.47 0.65 0.55
9) 1.50 030 0.62
(10) 1.69 035 0.78
(11) 1.80 0.30 0.50
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Figure 3. Velocity diagram of the third pool
E 3. E=R&MREREE

B—Zmirh, EORIE IR RS G A, AR — > i R U A VR R A RN, a3
AR BEE KR A S R R B 2, B A BRAR oBoREEE L i e, AR5 X — A Beg
b, FR A KREURR N — A “S” AL,

T4, IR T RTAL A STE O SR, ER S E R i P, K REIATE S 1]
The [FIRF, EERPIMIE A KT R, RN AR 2 AR, HREEN, ] i 8
PR B X 35

5. &g

(1) s R g% X T RO R RIG R 7T, ASSCAT 45 H BUR LRSS 8
(2) g IR AR ERAUENTRE — BT BERE, Bl Aoy — A 31
(3) e g Xt R AR IR B — A TR — A A U P e K R A T/

(4) RAEXHEAE R REAM ) TR AR AR RI: T, RN 5 ¥
A, ETTEIZHIE N, E R AR AR .

(5) g IR — PRI AL 2 AT A AR R (815 X
E&mE

VUINABE T (2017-1399); VU LAY K (03571673, 04051812, 04054586).

SE @k (References)

[1]1 BE, BAA, Ei%, & AR IEK 2R E R[], DU R4 TRERFSEAR, 2012, 44(3): 13-18.

[2]1 Mao, X., Fu, J.J,, Tuo, Y.C., An, R.D. and Li, J. (2012) Influence of Structure on Hydraulic Characteristics of T Shape
Fishway. Journal of Hydrodynamics, 24, 684-691. https://doi.org/10.1016/S1001-6058(11)60292-8

[3] FEEUEL, Hibfe, SRear, 2. REMIE KSR S RE]. KRR, 2012, 43(2): 182-188.

[4] Rajaratnam, N., Vinne, G.V.D. and Katopodis, C. (1986) Hydraulics of Vertical Slot Fishways. Journal of Hydraulic
Engineering, 112, 909-927. https://doi.org/10.1061/(ASCE)0733-9429(1986)112:10(909)



https://doi.org/10.1016/S1001-6058(11)60292-8
https://doi.org/10.1061/(ASCE)0733-9429(1986)112:10(909)

KA %

(3]

[6]

(7]
(8]
(]

Wu, S., Rajaratnam, N. and Katopodis, C. (1999) Structure of Flow in Vertical Slot Fishway. Journal of Hydraulic En-
gineering, 125, 351-360. https://doi.org/10.1061/(ASCE)0733-9429(1999)125:4(351)

Guiny, E., Ervine, D.A. and Armstrong, J.D. (2005) Hydraulic and Biological Aspects of Fish Passes for Atlantic Sal-
mon. Journal of Hydraulic Engineering, 131, 542-553. https://doi.org/10.1061/(ASCE)0733-9429(2005)131:7(542)

BE, T, B, & AESHRTER]. DK ZESAR(TRERAR), 2011(S1): 57-62
#EF, BET, Alan Ervine. [RIIS 4%t 38 K 7451 Bl B0 AT 70 [7]. 7K 1R HL2441, 2008, 27(6): 121-125.
AR, e, =T, . [FMRagCaE K TR ERE AL [)]. KRR IEELEE, 2012, 30(3): 81-83.

[10] RfEAL, 228, oK%, %5 20 KRR TR P A IE 8w 7 (0], ol Bl2EdE R, 2008, 29(1): 92-97.
[11] FAXURE, XS E, ZE9ems. dbatmy b i B o 2 38 i /K %t 78 [C/ 4 T K 12 5k FIE B2 K4, 2007.

Hans Xt

RS REREZW T RS
1 BRETA RS (QQ. TifE. IRATE ™)
2. N ITTE B A 3E 1 3
3. 24 /N DL PR AR S 1 T A 6 i)
4. RUFHIEL IR S
5. BNLHIEAT IR
6. FIMKZR
7. &M E SR B R

WehaiE S http://www.hanspub.org/Submission.aspx

HATIMEFE : aepe@hanspub.org



https://doi.org/10.1061/(ASCE)0733-9429(1999)125:4(351)
https://doi.org/10.1061/(ASCE)0733-9429(2005)131:7(542)
http://www.hanspub.org/Submission.aspx
mailto:aepe@hanspub.org

	Experimental Study of Main Flow on Vertical Slot Fishway
	Abstract
	Keywords
	竖缝式鱼道主流流态试验研究
	摘  要
	关键词
	1. 引言
	2. 国内外研究现状
	2.1. 国外鱼道研究现状
	2.2. 国内鱼道研究现状

	3. 竖缝式鱼道模型试验
	3.1. 模型尺寸
	3.2. 试验设备与量测方法
	3.2.1. 试验设备
	3.2.2. 试验测量方法


	4. 试验结果及分析
	4.1. 鱼道沿程流速变化
	4.2. 第三级鱼池的流速测量结果

	5. 结论
	基金项目
	参考文献 (References)

