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Numerical study on flow structure around the rectangular aqueduct

HUANG Lin, LIAO Hai-li
(Research Center for Wind Engineering, Southwest Jiaotong University, Chengdu Sichuan 610031, China)

Abstract: Flow characteristics of the rectangular aqueduct was numerically studied using two-dimensional
unsteady Reynolds averaged incompressible Navier-Stokes equations combined with the RNG ( renormalization
group) k-¢ turbulence model. Two situations are considered including empty and full depth of the aqueduct .
Quadrilateral grid was used to divide the computational domain. The finite volume technique was adopted to
discretize the governing differential equations. The pressure-velocity field was coupled using the SIMPLE algo-
rithm. The reason for wind load shape coefficients are very close under previous two conditions is explained by

introducing the research results of driven cavity flows. Also we obtain the vortex structure in the aqueduct for

empty condition.
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Fig.1 Computational model of aqueduct
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Table 1 Parameters of computational model

Re H R
H/B H(m) (x 10 ) WRK
0.048 4.272 14545 1:15
0-6 0.720 64.077 46606 1:1
-3 0.9 0.072 6.407 14875 1:15
" 1.080 96.116 55570 1:1
12 0.096 8.543 15271 1:15
1.440 128.155 138010 1:1
0.6 0.048 4.212 13789
" 0.9 0.072 6.407 13687 1:15
" 1.2 0.096 8.543 13615
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Fig.3 Contours of mean pressure magnitude in adqueduct
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Fig.5 Contours of mean velocity magnitude in adqueduct
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Table 2 Aerodynamic force coefficents and St

Cp C, Ca St

H/B HWRI
HE ZRCY HE  HE  HKX
06 1.643  1.61 0.098 -0.011 0.097 1:15
= 1,684 -0.079 -0.009 0.098 1:1
0.0 1.933 1.8  -0.071 0.005 0.119 1:15
1,966 -0.106 0.001 0.12 1:1
L} 12 2.42  2.07 0.001 0.018 0.137 1:15
T 2.38 0.027 0.066 0.146 1:1
" 0.6 1.719 1.64 -0.160 -0.004 0.083
" 0.9 1.940 1.87 -0.083 0.001 °0.112 1:1S

1.2 2,422 2.16 ~-0.021 -0.037 0.139
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