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Investigating the effect of flow Density containing cohesive sediment on
discharge coefficient of bottom intake with porous media

Sasan Madadi', Alireza Emadi2, Ramin Fazloula®

Abstract

Water diversion from river for agriculture or industry based on gravity is possible according to
different methods where using porous media is one of its methods. It is necessary to study the
water diversion in such flows because there is sediment in water flow in the nature. Different
methods such as: porous media grain size, cohesive sediment density and various water
discharging were studied in this research by making experimental model. The obtained results
show that discharge coefficient in D50 = 16.5 mm in discharge 20.7 lit/s with 1.5, 3, 6.5 and 8
gr/lit density are 0.038, 0.035, 0.034 and 0.033 respectively. Reducing the flow velocity in porous
media is because of increasing in density which is a reason of reducing in discharge coefficient.
The discharge coefficient for 3 gr/lit density in discharge of 20.7 lit/s for the D50, 11.5, 16.5 and
25 mm are 0.025, 0.035 and 0.042. This is happened because of higher porosity in D50 = 25 mm
than D50 = 16.5 mm and D50= 11.5 mm. it was observed that in lower discharges, discharge
coefficient changes are more than inlet discharge but it is stable by increasing the inlet discharge.
By analyzing the obtained data and using dimensional analyzing and multivariate regression,
relationships to estimate discharge and discharge coefficient were proposed for this intake.

Key words: Water diversion, Dimensional analysis, Rock fill, Sediment, Physical model.
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Investigating the effect of flow

multivariate comparative regression have been used as new
methods for estimating the suspended sediment load in
comparison with the sediment measurement curve method. The
information used in this study includes water flow and sediment
discharge related to four hydrometric stations of Doroud and
Tireh Marvak hydrometric stations on Tireh river, as well as
Marbareh Doroud and Marbareh Darreh Takht on Marbareh
river in Lorestan province. For fabrication and validation of the
models, the flow rate with one, two and three days delay and the
flow rate of the same day with rain as input parameters and the
suspended sediment load flow rate were considered as output
parameters. Statistical analyzes were used to evaluate the
efficiency of the models and compare their results with
conventional methods. In Marbareh Doroud station, the values
of RMSE and R2 for the M5 model were 0.47 and 0.71,
respectively, and for the MARS model were 0.46 and 0.72,
respectively, while in the measurement curve method they were
0.56 and 0.64 The performance of the proposed models
indicates an improvement in their accuracy and ability to
estimate the suspended sediment load. The results showed that
the equations presented by the M5 and MARS tree models are
more accurate than the measurement curve. Based on the
results, it was observed that the two methods M5 and MARS
have provided close answers to each other, but finally, due to
the simple and conceptual structure of the M5 model, this

IARSHIRY o SR ARBLERL e EHOgn T ity

bottom intake with porous media

€ co%ffut]:lent of



_ Iranian Journal of Irrigation and Water Engineering 50

suspended load in the case range. The study was selected. In
addition, the study of the relationships obtained from the two
models M5 and MARS showed that among the input
parameters, the flow rate of the previous day and the same day
were used to estimate the suspended load and the prediction
values were affected more than anything. These two factors
have been.

1. Introduction
Withdrawal from the river for agriculture or industrial use by gravity method is possible in various ways

that the use of porous environment is one of these methods. Due to the fact that in nature, water flow is
usually accompanied by sediment and it is necessary to study the water diversion in these flows. In the
present study, by constructing a laboratory model, the effect of factors such as: grain size of porous
medium, concentration of cohesive sediments and different inlet flows on the amount of deflection flow
of bottom with porous medium was investigated

2. Materials and Methods

For experiments, a two-level laboratory flume 12 meters long, 0.5 meters wide and 0.6 meters high was
built in the hydraulic laboratory of Sari University of Agricultural Sciences and Natural Resources. In
this channel, the total flow was measured using an ultrasonic flowmeter and the remaining flow in the
main channel was measured to the nearest 0.01 liters per second, using a triangular weir. Water depth
was measured with a point gauge to the nearest £1 mm. The length required to create the developed
flow conditions before the control reservoir and the length of 7.5 m to create the developed conditions
in all tested discharges were deemed appropriate. The porous environment, above and below of channel
bed is made of glass. Metal mesh was used to stabilize the surface aggregates and also to keep the
aggregates downstream of the catchment. The aggregates of the porous medium were selected
uniformly by passing through sieves with mesh diameters of 30, 20, 13 and 10 mm. Bentonite sediment
was used to create sediment flow. Based on this, 270 experiments were performed, which include 54
data samples in clear water and 216 data samples in sediment-containing water was taken. Due to the
fact that different concentrations were created to investigate the effect of cohesive sediment on the
amount of deflection flow, the flow concentration was measured by sampling. To create different
concentrations according to the volume of the tank, sticky sediments were added to the tank. In this
study, four different concentrations of 1.5, 3, 6.5 and 8 g / | were created and measured, respectively.

3. Results
The results showed that the discharge coefficient in aggregate size was D50 = 16.5 mm in a

flow rate of 20.7 liters per second with concentrations of 1.5, 3, 6.5 and 8 g / 1, respectively,
0.038, 0.035 0, 0.034 and 0.033. Reducing the flow rate through the porous medium due to
increasing concentration can be a reason to reduce the permeability. The discharge
coefficient for the concentration of 3 gr / lit in the discharge is 20.7 liters per second for
the aggregate size with D50, 11.5, 16.5 and 25 mm are 0.025, 0.035 and 0.042, respectively.
This issue is due to the higher amount of porosity in the aggregate size of D50 = 25 mm
compared to D50 =16.5 mm and D50 = 11.5 mm. Results Showed that in lower discharges the
changes of discharge coefficient are more than the input discharge but with increasing the
input discharge reaches a constant value

4. Discussion and Conclusion
By reviewing the obtained data and using dimensional analysis and multivariate regression, relations

for estimating the discharge and discharge coefficient for this catchment have been proposed. For all
three granulations, the discharge coefficient increases with increasing aggregate size. Flow coefficient
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and 25 mm Is 0.025, 0.035 and 0.042, respectively. Also, the study of physical relations shows that the
distribution of points around the 45 ° line shows the appropriate agreement between the laboratory
results and the estimated values of the above relation. Also, the catchment flow coefficient is directly
related to the flow depth, upstream landing number and aggregate size of the catchment materials and
is inversely related to the specific energy, density of the sediment-containing stream and concentration
of sediment in the stream, which is in accordance with analytical principles.
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