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A Modified Mesh Generation Algorithm Using Pollution Error
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ABSTRACT

In this paper, we study on a modified mesh generation method based on the
pollution error estimate. This method is designed for the control of the pollution error
in any patch of elements of interest. It is a well-known fact that the pollution error
estimates are much more than the local one. Reliable a posteriori error estimation is
possible by controlling the pollution error in the patch through proper design of the
mesh outside the patch. This design is possible by equally distributing the pollution
error indicators over the mesh outside the patch. The conventional feedback
pollution-adaptive mesh generation algorithm needs many iterations. Therefore, the
solution time is significant. But we use the remeshing scheme in the proposed
method. We will also show that the pollution error reduces less than the local error.

Keywords '@ pollution error, local error, singularity, modified shape function, r-h
method, mesh generation
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Fig. 1 The flow chart for adaptive mesh refinement
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Fig. 2 The initial mesh of the numerical model
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Table. 1 The result of each step for general shape function

Iteration Local error %37 Local Effectivity Pollution error Pollution Factor
x E-05 #3Ax E-05
0 743 0.032 64.70 898
1 772 0.052 44.20 5.70
3 809 0.14 20.30 250
5 8.11 0.33 10.00 1.24
7 799 0.67 543 068
9 801 097 388 049
11 802 1.06 334 0.42
13 802 1.08 314 0.39
15 8.02 1.08 3.06 0.38

Local Effectivitys F3€ 2atst A4 239 #]2 vehfisl  Pollution Factors
pollution error$} local error®] Hle]t},

Fig.3 The mesh using h-method after the 15% step (E=1242, N=2597)
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Table. 2 The result of each step for r-h algorighm

Iteration Local error 334 Local Effectivity Poliution error Pollution Factor
x E-05 F3Ax E-05
1 8.29 0.26 219 2.64
2 8.33 061 7.00 0.84
3 833 0.66 6.09 0.73
4 8.32 0.99 2.88 0.35
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Table. 3 The result of each step for improved r-h algorighm

Iteration Local error 237 Local Effectivity P~ollution error Pollution Factor
X E-05 33X E~05
1 7.71 0.045 33.30 433
2 8.15 0.14 18.60 2.28
3 815 0.15 1250 153
4 3.32 0.46 831 1.00
5 8.32 ] 0.99 261 0.29
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Fig.4 The mesh after the 5% step of the adaptive algorithm (E=1461, N=3427)

—M— Local Effectivity using h method
—@— Local Effectivity using r-h method
—A— Local Effectivity using the modified algorithm
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Fig. 5 The local effectivity for mesh after each step
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Local Error

—M— Local Error using h method
—@— Local Error using r-h method
—A— Local Error using the modified algorithm
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Fig. 6 The local error for the mesh after each step

—m— Pollution Factor using h method
—@— Pollution Factor using r-h method
—A— Pollution Factor using the modified algorithm
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Fig. 7 The pollution factor for the mesh after each step
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