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Fluid flow modeling in channel using meshless local Petrov-Galerkin (MLPG)
method by Radial Basis Function
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study first the meshless local Petrov-Galerkin (MLPG) method by Radial Basis Function (RBF)
Received 27 January 2018 has been explained entirely. In this way the governing channel flow expression that is based on the
Accepted 21 April 2018 Laplace equation is expanded. In MLPG method, the problem domain is represented by a set of
Available Online/ 17 itay 2018 arbitrarily distributed nodes and Quadrature radial basis function is used for field function
Pra— approximation and local integration is used to calculate the integrals. In the following, MLPG method is
Sloped Channel verified by exact solution in a numerical example. The Results show that MLPG method presented high
Meshless Local Petrov-Galerkin (MLPG) accuracy and capability for solving the governing equation of the problem. Finally the velocity field is
Methods . approximated in middle of nodes by RBI (MatLab code was adopted) in the uniform flow in a sloped
Q:éiﬂ;;;:l]ﬁ:cl:ﬁl channel problem. The MLPG results are compared with the isogeometric analysis (IA) method in the

tutorial numerical example of Fluid flow modeling in channel, the velocity contours is detected, and
their accuracy is demonstrated by means of several examples. The results showed good conformity
compared to available analytical solution. The obtain results explain that Application of meshless
method in Fluid flow modeling in channel show the applicability and efficiency of the meshless local
Petrov-Galerkin method by Radial Basis Function method.
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! Smooth Particle Hydrodynamics

* Diffuse Elements Method

* Element Free Galerkin

* Reproducing Kernel Particle Method

> Partition of Unity Finite Element Method
* Natural Element Method

' Ordinary differential equation
" Partial differential equation
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¥ Meshless Local Boundary Integral Equation
? Meshless Local Petrov-Galerkin method
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Table 4 obtain velocities from Radial point interpolation method
functions and its error

Uas% Ua5% Las% “s?-"QB““i “Sf“s;ﬂ‘*:' y Y

. i G)EP:‘ n.s"“.‘; m m
sl o el e (mise) 0
2.625 2.082 1.629 0.0645 0.0648 02 02
0.504 0.399 0.319 0.0931 0.0932 02 04
0.468 0.348 0.267 0.0964 0.0966 02 05
0.243 0207 0.162 0.0989 0.0989 04 02
0.014 0.011 0.009 0.1445 0.1445 04 04
0.195 0.155 0.120 0.1497 0.1498 04 05
0.160 0.127 0.098 0.1155 0.1156 0.6 02
0.040 0.034 0.029 0.1710 0.1710 0.6 04
0.047 0.034 0.027 0.1778 0.1778 06 05
0.145 0.117 0.092 0.1233 0.1234 08 02
0.031 0.023 0.017 0.1835 0.1836 08 04
0.014 0.012 0.009 0.1911 0.1911 0.8 05
0.048 0.036 0.027 0.1257 0.1258 1.0 02
0.030 0.022 0.019 0.1872 0.1873 1.0 04
0.038 0.026 0.021 0.1949 0.1949 1.0 05
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Table 5 Influence of number of nodes in MLPG method and its error

u":.;% 1% % ‘Lst'.‘i""-' ‘S-—:'Qﬂ'\'-' Y X
* u“; 16 w“; 9 m m
ey A6 Y (m/sec) (m/sec) W
1.629 5.943 27.015 0.0623 0.0483 0.2 0.2
0.319 3.778 17.990 0.0901 0.0768 02 04
0.267 2.561 13.480 0.0944 0.0838 02 05
0.162 2.321 9.670 0.0968 0.0895 04 02
0.009 1.262 6.311 0.1427 0.1354 04 04
0.120 1.078 4.147 0.1484 0.1438 04 05
0.098 0.693 3.465 0.1149 0.1117 06 02
0.029 0.588 2.939 0.1701 0.1661 06 04
0.027 0.441 2.942 0.1771 0.1727 0.6 05
0.092 0.371 2.470 0.1230 0.1204 08 02
0.017 0.446 2.230 0.1828 0.1795 08 04
0.009 0.397 1.985 0.1903 0.1873 08 05
0.027 0.263 1.463 0.1255 0.1240 1.0 02
0.019 0.221 0.920 0.1869 0.1856 1.0 04
0.021 0.192 0.960 0.1946 0.1931 1.0 05
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