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Fig. 1 Computational area and grid generation of sandpit
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Table 1 Model parameters of different sandpits Table 2 Computational parameters of open channel flow
/m /m /m /m Fr
a s 01 | 6 4 0.5 ho/m  u/msT! e/ msTL Re/I0°
@ 5 0.2 7 3 0.5 S1 0.0500 0.3973 0.4631 6.37 0.567
3 5 0.3 8 2 0.5 S2 0.1015 0.1868 0.2350 5.07 0.187
c4 5 0.4 9 1 0.5 S3 0.1990 0.1924 0.2436 7.31 0.138
(03] 5 0.5
1.4
k €
1.5
N-S finite volume method
PISO body force weighted
second order upwind 0.0001

0.5%
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Fig. 3 Schematic diagram of drawdown
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Fig. 4 Relationship between relative depth and
drawdown with same length of sandpit
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Fig. 2 Comparison of simulated results and experimental results
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Effect of rectangular sandpit on drawdown of open channel flow
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Abstract A vertical 2D mathematical model for the rectangular sandpit in the open channel was established by using the
computational fluid dynamics commercial software FLUENT. The k- model was used for turbulent closure and the volume
of fluid VOF method was employed to simulate the free surface in the open channel. Based on comparison with the
experimental data the effects of the lengths depths and areas of different rectangular sandpits on the water level in the
open channel were analyzed. The results show that with a constant area of sandpit the larger the length-depth ratio is

the more significantly the water level drops and greater the effect of the increase of length on the drop of the water level.
With the increase of the depth and length of the sandpit the dropping process of the water level can be classified into
three stages the slowly increasing stage the rapidly increasing stage and the gently increasing stage while the
corresponding per unit depth of sandpit and local head loss have three stages the rapidly increasing stage the rapidly

decreasing stage and the slowly decreasing stage.

Key words sandpit open channel drawdown 2D mathematical model k-¢ model VOF method



