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Influence of quartet-parameter structure generation set method parameters on
porous media modeling
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Abstract: The quartet-parameter structure generation set (QSGS) method is a commonly used modeling algorithm for porous media.
The fractal dimension D and pore autocorrelation distance A of porous media are important indicators for evaluating modeling effect.
There is currently a lack of research on the relationship between the parameters of the QSGS method and the fractal dimension, as
well as the pore autocorrelation distance of porous media. A method for normalizing the probability distribution of the cores of
growth phase is proposed, and a set of numerical simulation schemes for modeling porous media with different grid sizes N,
porosities ¢ and normalized distribution probability F, is designed on this basis. Then the variations of D and 4 with the modeling
parameters N, ¢ and P, are analyzed based on the numerical simulation results, and the sensitivity of the modeling parameters is
analyzed based on the orthogonal tests. Finally, the fitting relationships between the modeling parameters N, ¢, F, and D, 4 are
established. The results show that the modeling parameters N, ¢ and Pj all have a certain degree of influence on D, and the degree of
influence is ¢, F, and N in descending order. The main influencing factor of 4 is F, , and the other parameters have less influence.
The constructed multiple regression fitting models have high precision and can be used to guide the modeling of the QSGS method.
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Table 2 Factors and levels of orthogonal experiments

N Py ] B
200, 600, 1 000 0.001,0.01, 0.1 0.1,0.3,0.5 1,2,3
#: BANTARE, HRRERRIEL M.
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Table 3 Schemes and results of orthogonal experiments

ERas) ks i
Py 9 B D y!
1 200 0001 01 1 1.445 25.28
2 200 0010 03 2 1.732 9.61
3 200 0100 05 3 1.914 2.98
4 600 0.001 03 3 1.713 31.37
5 600 0010 05 1 1912 9.96
6 600 0100 01 2 1.752 253
7 1000 0001 05 2 1.865 32.24
8 1000 0010 01 3 1.664 8.99
9 1000 0100 03 1 1.920 2.90
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Table 5 Calculated and predicted values of D under
different parameter combinations

D
N £ ? IHED. AWED, HIXTEREE 0p/%
350 0.035 0.25 1.809 1.740 3.80
350 0.035 045 1.904 1.871 1.72
350 0.150 025 1.853 1.821 1.75
350 0.150 045 1.927 1.936 0.42
550 0.035 025 1.843 1.781 335
550 0.035 0.45 1.922 1.895 1.38
550 0.150 0.25 1.881 1.861 1.09
550 0.150 0.45 1.941 1.958 0.88

e BUEAUE 2 Py ~Py BU 0.1 Ps~Pg BL 0.025; 6p=|(Dc—D,)/
D¢|x100%.

#*6 ARSHHETA K EAEMBHE
Table 6 Calculated and predicted values of A under
different parameter combinations

A

NOR 0 Tamma wmms, THRE
350 0.035 0.25 4.458 4.249 4.69
350 0.035 0.45 4.689 4.249 9.38
350 0.150 0.25 2.050 1.965 4.16
350 0.150 0.45 2.161 1.965 9.07
550 0.035 0.25 4.611 4.249 7.86
550 0.035 0.45 4.791 4.249 11.31
550 0.150 0.25 2.103 1.965 6.57
550 0.150 0.45 2.183 1.965 10.01

W BESEML RS Po~Py BL 0.1, Ps~Pg B 0.025; 9= A —
o) A x100%.
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Fig.15 Schematic diagram of Sierpinski carpet model
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Fig.16 Porous medium model reconstructed based on the
QSGS method
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Fig.17 Porous medium model reconstructed by QSGS
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