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Figure 1. Parts of used experimental flume.
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Figure 2. Investigated arrangements, First arrangement (A), Second arrangement (B), Third arrangement (C),

Fourth arrangement (D).
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Figure 3. The view of arrangements, First arrangement (A), Second arrangement (B), Third arrangement (C),

Fourth arrangement (D).
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Figure 4. The relationship between submergence depth and roughness coefficient for different arrangements,
First arrangement (A), Second arrangement (B), Third arrangement (C), Fourth arrangement (D).
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Figure 5. The relationship between normalized velocity per shear velocity and roughness coefficient for
different arrangements, submerged condition (A), non-submerged condition (B).
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Figure 6. The relationship between dimentionless discharge and roughness coefficient for different
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Figure 8. The relationship between depth and velocity for different arrangements in 50 lit s-1 discharge,

2% slope (A), 1% slope (B).
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Table 1. Constant coefficients of roughness coefficient relation (relationship 9) for four arrangements.
Obedar
A4 A3 Az Al B
Arrangement
-0.798 0.018 -1.116 0.840 1
-0.793 0.025 -1.198 0.951 2
-0.818 0.009 -1.195 0.832 3
-0.811 0.008 -1.206 0.828 4
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Table 2. Statistic characteristics of roughness coefficient relation.
B 3yl gl B e 3kl (glast
(C5o3D) et e 2 ) (FosD) oo e b gl w0 ; Olader
A ‘ £ ‘
R’ (030 R? NRMSE (35D Arrangement
SEE SEE
0.999 0.000176 0.999 0.011 0.000155 1
0.947 0.00014 0.998 0.0448 0.00055 2
0.999 0.000127 0.999 0.00779 0.000111 3
0.999 0.0000879 0.999 0.0108 0.00024 4
0.19
R? = 0.9499
0.17
0.15
* 50 pas
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Figure 9. The curve of computational and observed data for forth arrangement.
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Abstract

Background and Objectives: Dams and diversion dams are structures that prevent of fish
migration to upstream. Fishways provide access of fishes to their favorite habitat. Canoe-
fishway channel is considered friendly environment because of having maximum compliance
with it in many countries. In this fishway, synthetic vegetation grasses are used for energy
dissipation, opposite of other usual fishways. In fact synthetic grasses are organized of vertical
elements that play role of vegetation stems. In addition to creating a safe environment for fish
passage, small boats can pass on it easily, because of having proper stems bend radius. Brushes
are placed with different arrangements in the Canoe-fishway channel. Each of the arrangements
has different effects on amount of dissipation. The main object of the research is experimental
investigation of arrangements effect on water depth in the basins and velocity in the slot fish
inlet. Also in terms of hydraulic condition is introduced the best arrangement.

Materials and Methods: Tests were done in a channel with length of 12 meters and width of
0.5 meters, with four arrangements of brushes that were designed with the number of fixed
elements. For making of brushes, polyethylene pipes are used with the diameter of 6mm and
20cm length that placed on PVC plates with the thickness of 16 mm. by considering each
arrangement, brushes were placed on the bed of the channel. Depth of Flow in the center of
basins was measured by depth gauge and velocity in the slot fish inlet was measured by
flowmeter in lcm distances from the bed upto water surface. Also by dimensional analysis be
determined effective dimensionless parameters on roughness coefficient (n).

Results: Results show that submergence depth (y/h) has the most effect on roughness
coefficient (n) in comparison with other parameters. By increasing the submergence depth (y/h),
the Manning coefficient (n) increases and it decreases when submerged completely. The
maximum coefficient (n) occurs at the base of submerging. In non-submerged condition in
comparison with submerged condition, increase rate of roughness coefficient (n) is for, first
arrangement 18%, second arrangement 5%, third arrangement 6% and forth arrangement 20%.
This research shows process of velocity diagram (V) is increasing from the bed upto water
surface. The velocity range is between 0.6-0.7 m/s. The velocity profile shows increasing
process upto height of grasses is very slow. But in higher depth is so fast. Also the process of
discharge-depth curve is always increasing that it increases with more slope in non-submerged
conditions than submerged condition. According to dimensionless discharge (Q*) are found that
roughness coefficient (n) range has difference in constant experimental condition for different
arrangements. Roughness coefficient (n) increases 90% for forth arrangement.

* Corresponding Author; Email: masumeh.marzban@yahoo.com
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Conclusions: According to the obtained results of this study, brushes are effective in roughness
coefficient. In this research forth arrangement creates more roughness coefficient, because of
having the most overlapping against water flow. So this arrangement in the canoe-fishway
provide safe place for fishes, as well as canoes.

Keywords: Canoe-fishway channel, Fishway, Flow velocity, Roughness coefficient, Synthetic
grasses
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