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CFD Mesh Density Optimization Method Based on Characteristic Flow Distributions
LIU Jiang'* and ZENG Zhiyong'

1 School of Computer Science and Technology,Chongqing University of Posts and Telecommunications, Chongqing 400065, China

2 Chongqing Institute of Green and Intelligent Technology,Chinese Academy of Sciences,Chongqing 400722, China

Abstract The generation and optimization of CFD mesh is a key technology in numerical computation of CFD, which significantly
determines the final accuracy and efficiency of numerical simulation. The scale of the mesh used in CFD simulation of practical en-
gineering problems can be tens of millions. How to obtain higher numerical accuracy within a given calculation time is a key tech-
nology urgently needed to develop CFD. It is shown that the errors of numerical simulation are positively correlated with the gra-
dients of their characteristic physical quantities. In this paper,a mesh density optimization method based on the gradients of chara-
cteristic flow distributions is proposed. The mesh density optimization method, the OpenFOAM and cfMesh tools are used to
simulate an incompressible fluid,a combustion flow.and a multiphase flow. Simulation results show that for various cases with
differentcharacteristics, the optimized mesh by the proposed method can significantly improve the calculation accuracy within
almost same calculation time.

Keywords CFD,Mesh optimization,Characteristic physical quantity, OpenFOAM
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Fig. 11 Methane combustion case grid number and calculation time
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Table 3 Flow field and partial parameters of solver in gas-liquid

two-phase pipe flow case
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Fig. 14 Case grid number and calculation time of gas-liquid

two-phase pipe flow

0 12

5 B THEARE
. B PHRERE [0 o
&30 i E
§§ 25 8 W
R 2 6 K
=) S
w154 L,
* 0] ¥

5] ke

0 4 0

snappyHexMesh GVR  fm# W41 e W42 fo F#3

15 RPN R BT R
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Table 4 Propeller case mesh quality variation

FEXK B 4 E
W 14. 89 0.21 0.47
A6 5 B A 13.25 0.18 0.38
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Table 5 Methane combustion case mesh quality variation
FERK o E EERD 4
e F A 7.68 0.28 0.43
6 JE H 7.32 0.31 0.35

F 6 IR P L S A0 AR 5 R

Table 6 Gas-liquid two-phase pipe flow case mesh quality variation

FEXK B 4 E
4 W A 3.24 0.25 0.45
A6 5 B A 3.51 0.23 0.42
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