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1.113
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1.465
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1.921 | 1.909 | 1.880 | 1.820 | 1.681 | 1.316 | 1.178 | 1.117 | 1.088 | 1.076
1.855 | 1.836 | 1.793 | 1.717 | 1.590 | 1.404 | 1.278 | 1.202 | 1.159 | 1.139
1.809 | 1.786 | 1.739 | 1.664 | 1.559 | 1.434 | 1.329 | 1.254 | 1.207 | 1.184
1.785 | 1.761 | 1.714 | 1.642 | 1.548 | 1.444 | 1.350 | 1.278 | 1.230 | 1.207
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1.812 | 1.790 | 1.743 | 1.668 | 1.563 | 1.437 | 1.332 | 1.257 | 1.210 | 1.188
1.789 | 1.766 | 1.718 | 1.646 | 1.552 | 1.448 | 1.354 | 1.282 | 1.234 | 1.211
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1 2 3 4 5 6 7 8 9 10
1 5947.44 5870.71 5772.24 5611.08 5451.61 5847.98 5138.85 5011.93 4940.15 5387.43
2 5916.20 5839.11 5739.24 5576.13 5414.06 5803.17 5095.21 4965.35 4890.81 5330.67
3 5828.06 5751.80 5651.71 5487.98 5324.13 5700.98 4999.83 4867.00 4789.52 5217.35
4 5686.22 5611.19 5511.38 5347.80 5182.55 5541.74 4852.59 4716.34 463533 5045.63
5 5494.00 5420.25 5320.65 5157.36 4990.42 532592 4653.23 4512.49 4426.77 4813.50
6 5255.07 5182.46 5082.56 4919.05 4749.41 5054.42 4401.63 4254.36 4161.97 4518.34
7 4974.00 4902.26 4801.19 4636.37 4462.19 4729.05 4098.07 3940.70 3838.27 4156.41
8 4656.91 4585.67 4482.30 4314.51 4133.14 4353.15 3743.61 3569.97 3451.56 3722.01
9 4312.01 4240.89 4134.00 3961.34 3769.43 3933.11 3341.23 3140.58 2994.78 3206.21
10 3949.86 3878.70 3767.54 3588.47 3382.88 3481.04 2898.69 2652.14 2452.59 2595.61
11 3583.12  3512.40 3397.66 3212.90 2993.89 3025.87 2453.18 2165.06 192839 1873.45
12 3225.26 3156.81 3042.63 2859.64 2640.79 2637.72 2111.00 1842.96 1636.17 1798.43
13 2887.79 2824.62 2717.91 2548.38 2348.71 2349.61 1902.85 1714.91 1596.64 1778.07
14 2577.49 2523.01 2431.05 2285.82 2119.66 2148.67 1786.33 1684.49 1661.96 1808.66
15 2294.94 225238 2181.44 2067.99 194191 2005.39 1708.27 1648.83 1647.60 1806.17
16 2034.32  2007.04 1962.64 188592 1801.84 1899.15 1651.44 1617.33 1621.91 1784.85
17 1783.28 1776.19 1764.92 1729.47 1687.89 1816.72 1607.55 1590.22 1596.87 1759.76
18 1521.00 1544.32 1577.23 1589.51 1591.35 1749.50 1571.41 1565.78 1573.25 1733.95
19 1210.82  1291.05 1389.49 1459.69 1506.72 1692.10 1539.58 1542.27 1550.01 1707.84
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Abstract

Fluid flow modeling is one of the most widely used domains in hydraulic
engineering science. Numerical modeling of flow is absolutely necessary because
there are no analytical solutions for even very simple domains. The meshless
method is one of the newest numerical method which has attracted much
attention in recent decades. In this study the meshless local Petrov-Galerkin
(MLPG) is used for fluid flow modeling. For this purpose, a MatLab code is
developed. Many different types of flow including sloped channel flow, steady
and unsteady flow in soils, dam break, full 2D and 3D Navier-Stokes are
modeled in this study. In this method, for 2-D and 3-D analysis polar coordinates
is used. Also, types of Radial Basis Function method are used for field function
approximation and local integration is used to calculate the integrals. In each case
numerical models were verified against analytical solutions when it existed or
against finite difference method. The obtained results show the weighted residual
method is one of the exact and up to date methods to obtain approximate answers
in differential equations in meshless method. Comparing the results of MLPG
method with analytical and other numerical methods shows that the MLPG
method is highly accurate. Application of meshless local Petrov-Galerkin method
in the analysis of steady and unsteady problems shows that this method has high
efficiency in analyzing various hydraulic problem, independence from any

background mesh and matching by boundary conditions.

Keywords: Meshless Local Petrov-Galerkin (MLPG) Methods, Fluid Flow Modeling,
Radial Basis Function, Seepage Phenomena, Fluid Flow in Channel, Dam Breaking,

Unsteady Flow
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