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NUMERICAL ANALYSIS OF THE HYDRAULIC CHARACTERISTICS
OF ICE-HARBOR TYPE FISHWAY
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A fishway is a structure on or around artificial and natural barriers, such as dams, locks and waterfalls, to
help fishes' natural migration. In this paper, a computational fluid dynamics (CFD) code, termed SNUFOAM is used
to analyze vertical hydraulic characteristic of rollway of fishway. Volume-of-fluid (VOF) method was used to handle
free-surface. It is important to determine the factors influencing flow characteristics in fishway because fish use
directional information from the flow characteristics to navigate through fishway. Fishway was modeled in 2-D and
the influence of the stream velocity, slope, and weir height of fishway was tested. In results, the transition Reynolds
number was 2x10° ~ 3x10’.
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Fig. 2 Hydraulic Characteristics in Fishways
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Fig. 3 Computational domain and grid

Al T 7o) HE Aol EEEles ERlsksith
w2 ATlME 2}%@3—% A %P ] H 319]  SNUFOAM-
edWAVE2dE o] &3}3it} o
#2]9l OpenFOAMS 7|Hto 2 71@@2}31:% VOFH& 0]%
sto] tHHrsS aA S Qe iAol ARE Ax= ™
A% ABssLon e A4 Y ZR19d e
(Gridgen)= ©]-2-3}3iT}. Lee and Ahn 18] AYATFE Farsk
of FAIZF F¥iEe Ftellxl fEEe A ¥ 14
o Zolgk 1847), ok 417HE T 7544709 AAE
T8 THFig. 3). dAell AREH S AARCEE £
K-ollAl Dirichlet EFS, r&3-ellAl Neumann EF$]C] A2
& ARSI 4 AAFRACZE Yol Neumann Ef
Y, = ollA Dirichlet BF9] AAIZAS AHEsISith &%
719 AAE e AdxdE ARste] g7k w53l

Tale 1, 290 e} Siek )
=02 mE AR

Z]o]= 1.8 m o]

Table 1 Comparing River Design Criteria and quantities used

in test
River design criteria Simulation
Slope less than 5% 2% ~ 10%
Rollway height | less than 0.5 m 02m~05m
Flow velocity | 0.5 m/s ~ 1.0 m/s | 0.5 m/s ~ 1.0 m/s

Table 2 Test condition in fishway

q Density Viscosity Gravity
Fluid op¢ | (kg/md) | (W e s/m?) | (m/s)
Water 1,000 0.001 0.8
Air 1 1.48 x 10° '

A

Fig. 4 Free-surface flow around fishway(top) and Volume fraction
bar(bottom)
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Fig. 5 Comparison of the flow characteristics in fishway with
different slope
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Fig. 6 Comparison of the flow characteristics in fishway with
different weir-height h. h = 0.2 m(top). h = 0.3 m(bottom)
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Note

This paper is a revised version of the paper "Numerical
Analysis of the Hydraulic Characteristics of Ice-Harbor Type
Fishway" presented at the KSCFE 2015 Spring Annual meeting,
Jeju, May 14-15, 2015.
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