PR J'.i\i."o)w. VY o 98
WA glasoino
DOI: 10.22059/jwim.2022.342521.986

IG:A}}; Jlae

31 ool b pailins 3L, JUK 3 Clio (LS gy Slogred J1 gdae (5 5lwdms
OpenFOAM
¥ ] ¥ LWy \
O3ip8 A € (gl g pan ¢ ‘_;ML;:.H‘WL@JJ
.Q])..{I AQL;M AL'JL;A.»J ol&usls ‘Q‘)A.C (ewiige oSl :US\,,J”.&#:: Lgl.tzm)‘lw 9 ol (W osjf ‘d)';f.) L;ppf.&b A
'O‘):‘.I ‘4.;.45) A:,o”] olRuisls ‘L;‘.é 0l ‘UQ:J”J%A ool 9 yi—ol)»& Wiy 0515 ‘)L,..izjlb o
Ol e lows ¢yliaws o1y ¢yl yas cwdine 20l ¢ Ssyuun (sl g o swdige 09,5 yluisly ¥
AARATEINA R[S SPR P T VYN llie cdlys 5 )b

OpenFOAM |53l 5 b ais JUS S 53 0L 2 (6308 (o) 2 4 o 2S (2d s Sols GadUS s 0L 2 (65801 il S5 shimns sy ol )
d@"u S Ul s 5 Job e 2 3 S la L 4l (6l (pimpleFoam s icoFoam) BCIS S s 3l s atls
o glat) g s Sles L icoFoam K- o3 5 g0 (slaesls b (g3luans @l alie 5l eslinal U e il U et JUE 53 e
Ol sl S sl oo V0 ol i baity g IS nym il 53 b dider oo e o228 Ol (g ailian s Jobe 61 (Mo
Ol s 2 It G o8 octalin B oo 3050 53 pl 8l oslite (93555 0L e o e b U 53 L3 sl S35 5 o 55
Sl baailsmad g dlols 3 (OILL S (nl S i (Gl D S 3 ol Ll eals DIl 51O 5 el 7o bsiluagd plad 5o
Sladsdr pslie Sl a5 03 YY Lav e 5 5u sde 53 ¥/0 alols o (gl s S J 53 o0l (g5, Cds ban e jW gy s s Ty ahol
3 g S8 o2 gdome 9 3 (s ol Cud g3 5 55 e 5o Jald) Il e sl b Y 0y g3 o0 s Sk glacs e b
o3 00 GEIPIL 5 5l watyps Gl shbl 0 Oh o Gl Sis » ete SH Glipes oS CiS U5 e b 4 a5 b dd s WS be

A e Rl ds 3 VE Sl G e e dadlgral Aol s

OpenFOAM alols s (5348 ($3led e s JUIS Sl om o s ety g2 o S s e Slguuls”

A numerical simulation of overlay effect of rigid vegetation in a straight
open channel by OpenFOAM

Komeil Samet’, Mirali Mohammadi®*, Khosrow Hosseini®, Saeed Farzin
1. Ph.D. Student, Department of Water Eng., & Hydraulic Structures, Faculty of Civil Engineering, Semnan University, Semnan, Iran.
2. Associate Professor, Department of Civil Engineering (Water and Hydraulic Structures), Faculty of Engineering, Urmia University,
Urmia, Iran, (corresponding author)
3. Associate Professor, Department of Water Eng., & Hydraulic Structures, Faculty of Civil Engineering, Semnan University, Semnan, Iran.
Received: May 03, 2022 Accepted:August 21, 2022

3

Abstract

In order to understand the mechanism of flow patterns in vegetated channels, the flow located in a rectangular channel was numerically investigated
by using OpenFOAM software. Firstly, two solvers of that software (i.e. icoFoam and pimpleFoam) were used to calculate the velocity profiles in
both longitudinal and cross-sectional directions for four selected sections in a rectangular channel with a square cylinder. By comparing the simulation
results with the available data, the icoFoam solver with a better performance (six Percent Error) was selected for the next developed model. A new
model was then created with two tandem square cylinders with spacing ratios of two and a half and five. Flow patterns, velocity distribution and
pressure characteristics in the channel with different inlet flow velocities were investigated for two cases. It was observed that a flow field disturbance
occurred in all simulations and the current changed from steady state to unsteady one at a critical velocity. This instability occurred in a distance
between the cylinders for the spacing ratio of five at an average Reynolds number of eight, while for the ratio of two and a half it is occurred at an
average Reynolds number of 32. The maximum values of longitudinal and transverse velocity timelines in a period of 200 seconds for four states
(including two Reynolds numbers and two different spacing ratios) were plotted in two spatial ranges and fully investigated. According to the results,
it can be said that the overlap has an important role on the flow characteristics in tandem arrangements and by increasing the distance ratio between the
cylinders by 55 percent, the critical velocity value decreases by 74 percent.

Keywords: Critical Velocity, Numerical Modelling, OpenFOAM, Spacing Ratio, Straight Channel, Tandem Rigid Vegetation.
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Figure 1. Definition plan of the first primitive
geometry (after Breuer et al., 2000)
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Figure 2. A geometric configuration of computational domain with boundary conditions
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