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Abstract

Considering the complex pore structure and the diffusion from the matrix system to the fracture
system, the single phase flow model of natural gas is established, and one new diffusion coefficient
formula is given in the paper. Finally the flow mechanism from the matrix to the fracture and the
shale gas flow characteristics affected by the diffusion are analyzed. The results show that: the
Darcy flow rate is proportional to the pressure gradient and permeability; and the Darcy flow
mainly influences the flow in high pressure, but the diffusion obviously influences the gas flow in
low pressure, the proportion of the diffusion flow rate is larger. With the increase of formation
pressure, the diffusion flow rate decreases significantly. The diffusion flow rate has nothing to do
with the permeability.
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Table 1. Kn in different pressures and pore characteristic scales
1L AEEDMILBFFERE TH R BRE

%&é@«gfﬁ%% 1 MPa 5 MPa 10 MPa 20 MPa 30 MPa 40 MPa

10 nm 0.59 0.12 0.059 0.029 0.020 0.015
20 nm 0.29 0.059 0.029 0.015 0.0098 0.0073
30 nm 0.20 0.039 0.020 0.0098 0.0065 0.0049
40 nm 0.15 0.029 0.015 0.0073 0.0049 0.0037
50 nm 0.12 0.023 0.012 0.0059 0.0039 0.0029
60 nm 0.10 0.020 0.0098 0.0049 0.0033 0.0024
70 nm 0.084 0.017 0.0084 0.0042 0.0028 0.0021
80 nm 0.073 0.015 0.0073 0.0037 0.0024 0.0018
90 nm 0.065 0.013 0.0065 0.0033 0.0022 0.0016
100 nm 0.059 0.012 0.0059 0.0029 0.0020 0.0015

Table 2. D;,D,D, (10‘7 mz/s) in different pressures and pore characteristic scales

% 2. FEENFFLBRSERE M D,,D,D, (107 m?/s) (&

o PR
Df\’ [5’\5; 1 MPa 5 MPa 10 MPa 20 MPa 30 MPa 40 MPa

FHIEEAR

10 nm 21.77,8.04,12.8 21.77,2.28,255 21.77,1.20,1.28 21.77,0.62,0.64 21.77,0.42,0.43 21.77,0.31,0.32

20 nm 43.54,9.86,12.8 43.54,2.41,255 43.54,1.24,1.28 43.54,0.63,0.64 43.54,0.42,0.43 43.54,0.32,0.32
30 nm 65.31,10.7,12.8 65.31,2.45,255 65.31,1.251.28 65.31,0.63,0.64 65.31,0.42, 043 65.31,0.32,0.32
40 nm 87.08,11.1,12.8 87.08,2.48,255 87.08,1.26,1.28 87.08,0.63,0.64 87.08,0.42,0.43 87.08,0.32,0.32
50 nm 108.85,11.4,12.8 108.85,2.49,2.55 108.85,1.26,1.28 108.85, 0.63, 0.64 108.85,0.42,0.43 108.85, 0.32,0.32
60 nm 130.62, 11.6, 12.8 130.62, 2.50, 2.55 130.62, 1.26,1.28 130.62, 0.63, 0.64 130.62, 0.42,0.43 130.62, 0.32, 0.32
70 nm 152.39,11.8,12.8 152.39,2.51,2.55 152.39,1.26,1.28 152.39, 0.63,0.64 152.39,0.42,0.43 152.39, 0.32,0.32
80 nm 174.16,11.9,12.8 174.16,2.51,2.55 174.16,1.27,1.28 174.16,0.64,0.64 174.16,0.42,0.43 174.16,0.32,0.32
90 nm 195.93,12.0,12.8 195.93,2.52,2.55 195.93,1.27,1.28 195.93, 0.64,0.64 195.93,0.42,0.43 195.93,0.32, 0.32
100 nm 217.70,12.1,12.8 217.70,2.52,2.55 217.70,1.27,1.28 217.70,0.64,0.64 217.70,0.42,0.43 217.70, 0.32, 0.32
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Figure 1. The diffusion coefficient D change with mean pressure
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Figure 2. The diffusion flow change with reservoir pressure
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Figure 3. The distribution coefficients of diffusion flow
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