SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

M2 DU FLBR FLIY iz p LB AR PR A
34h $h AR ik A6 E SRR

SIFAZA:

K, HARH, AR, S BZ D FLER FUIr s MU AR AL, BERFHFHOR, 2025, 53(2): 151-162.

LIU Wei, HAN Dongyang, XU Hao. Mechanism investigation and models evaluation of gas transport in dual—porosity coal seam[]].
Coal Science and Technology, 2025, 53(2): 151-162.

TELR 2 View online: https:/doi.org/10.12438/cst.2024-1771

AT ARG HAh SCEE

Articles you may be interested in

A TR JEE UK Bl ) JREAE FL AT W OB R B BT S
Gas desorption and diffusion model driven by density gradient in coal particle and its experimental study

JERBLFRIAR. 2022, 50(1): 169176 http://www.mtkxjs.com.cn/article/id/5e74b2a0—fh91-4497-alc4-43h982697510

BURRRIFERRE 2 K3 BOT R AR I BLISTIR 1 5200 R R IS

Study on influencing factors of gas emission in horizontal sub-level mining face of steeply inclined and extra—thick coal seam

JERBIEFFIAR. 2022, 50(3): 127-135  http://www.mtkxjs.com.cn/article/id/f5ce26fc—ab6e8—4b9d—a5a7-611047fe8a4d

AT FR B REZ AT R AR T FU IR H B 0 5 vk 5
Study on prediction method of gas emission rate in mining faces of contiguous seams

JREIRBEFIAR. 2021, 49(7): 104-109  hitp://www.mtkxjs.com.cn/article/id/d9f936ef—fa69—40ad—aa67-5d6e2f440c2d

AR P B SRR PUITTIRG 1 5 B2 AL B A A 255 3R AT
Comprehensive characterization of pore structure in coal seams with abnormal gas emission in deep close range coal seam clusters

BEBRIEHAR. 2024, 52(12): 116-126  hitps://doi.org/10.12438/cst.2024-0490

FLBRIE T THRE A 1F T A XL BRSBTS

Study on dual pore permeability model of coal under the conditions of pore pressure rise and fall

JERBI2FFIAR. 2022, 50(11): 116-121  htip://www.mtkxjs.com.cn/article/id/f9f4be3c-2603-4fca—9223-54h9f6ac4ddd

BET W AR R Z X FR A G AL AR AL S S U Sy
Study on symmetric creep model based on creep curves and parametric sensitivity analysis

PR PLEFEAR . 2024, 52(7): 48-56  hitps://doi.org/10.12438/cst.2023-1084

KHEMIFE AT, RAFHHEZTHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2024-1771
http://www.mtkxjs.com.cn/article/id/5e74b2a0-fb91-4497-a1c4-43b982697510
http://www.mtkxjs.com.cn/article/id/5e74b2a0-fb91-4497-a1c4-43b982697510
http://www.mtkxjs.com.cn/article/id/f5ce26fc-a6e8-4b9d-a5a7-611047fe8a4d
http://www.mtkxjs.com.cn/article/id/f5ce26fc-a6e8-4b9d-a5a7-611047fe8a4d
http://www.mtkxjs.com.cn/article/id/d9f936ef-fa69-40a4-aa67-5d6e2f440c2d
http://www.mtkxjs.com.cn/article/id/d9f936ef-fa69-40a4-aa67-5d6e2f440c2d
https://doi.org/10.12438/cst.2024-0490
https://doi.org/10.12438/cst.2024-0490
http://www.mtkxjs.com.cn/article/id/f9f4bc3c-2603-4fca-9223-54b9f6ac4ddd
http://www.mtkxjs.com.cn/article/id/f9f4bc3c-2603-4fca-9223-54b9f6ac4ddd
https://doi.org/10.12438/cst.2023-1084
https://doi.org/10.12438/cst.2023-1084

ERRE-T R CA =3 N Vol. 53 No.2

20254F 2 A Coal Science and Technology Feb. 2025

& APz D23

XA, ERACRH, B, A BEXCE LB FU S AL B RTAN [I]. SRR HR, 2025, 53(2): 151-162.
LIU Wei, HAN Dongyang, XU Hao, et al. Mechanism investigation and models evaluation of gas transport in dual-
porosity coal seam[J]. Coal Science and Technology, 2025, 53(2): 151-162.

e
W= W E LIS FLETE G IR AR B 1,

v 2 N
AOoHY EAR R WL REE ZXE
(L EE RS (5T A2 e TR, dbal  100083; 2. iIERY: TaRl22EE, JL 100084; 3. INARRHE K2 R H5HEE TR
2BE, IR H 5 266590)

OB RAERATHETHIEFTARRA, RImEFA R EAT RGP, R E
UM E 69 AT S iZ LI B R A kiR, A T s R AT, TR SmEdE, #
AR P AT e E A AR EIRS) . B R R AT R b R A A B IR S e B E AR AR B 69 2 AL B E
FURRAE LR AT AR, 2 AR AL R A A TR £ 5k K, @id A IR G BAEAE RT3 KL R
Ao, RIA B ERRN R RS E, B MM RS I Sl e, AT 2 AR
WA £ 7, BREA: Q2 ARA A RAT P HEABAL T, LRMALRER TR
WAk A EEARIE -5, HHERAGAREEEHEIFARME, Qb THE RN EL,
IR E R AR 6 A5 IUR R A RACE B G R A MR R, A IY E oL, LR
AR PATHATA R HBRMEEHERHER, @ FAILRMARREL REEMES . LR
FARBERABZEMK, SARFRAABRX, PTG LRI E A EIRS) . AR %S LM
B AR IR R E FUIRAESL AT B AR A 50 | AR R B b R 4 LR AT B A9 AT A
KRR MR RO A2 5 25 A L W SRR AR AL s FOAT VA o i & S AR
HE S %S TD712 MERAR SR A N EHES:0253-2336(2025)02-0151-12
Mechanism investigation and models evaluation of gas transport in dual-porosity

coal seam

LIU Wei'?, HAN Dongyang', XU Hao’, ZHOU Yujun', LI Tiannan'
(1.School of Emergency Management and Safety Engineering, China University of Mining & Technology-Beijing, Beijing 100083, China; 2. School of Safety
Science, Tsinghua University, Beijing 100084, China; 3. School of Safety and Environmental Engineering, Shandong University of Science and Technology,
Qingdao 266590, China)

Abstract: Methane is an unconventional natural gas in coal seams. Coalbed methane (CBM) migration behavior constitutes a core issue in
coalbed methane extraction. However, there is no consensus on the gas migration mechanism of dual-porosity coal seams. To elucidate the
mechanism of gas migration and visualize the dynamic migration process of gas, two dual-porosity borehole gas seepage models were es-
tablished. Specifically, the pressure gradient drives gas in the fracture, and gas in the coal matrix is driven by the pressure gradient and
density gradient respectively. The finite difference method is employed to solve both models. Through the self-developed numerical simu-
lation software, the gas pressure distribution, gas emission velocity, and gas accumulation emission amount were obtained. By comparing
the numerical results with the field-measured data, the accuracy and disparities between the two models were investigated and discussed.
The results show that: (D In the initial stage of extraction, both models are predominantly governed by Darcy flow, and their gas emission
velocity and cumulative gas emission quantity are substantially in consonance with the field data. In the subsequent stage, the gas within
the coal matrix assumes a dominant role in gas migration. 2 Due to the existence of free gas, the variation range of gas pressure in bore-
hole in the density gradient model is larger than that in the pressure gradient model. The diffusion behavior in coal matrix is more consist-

ent with the density gradient model in coal matrix. 3 The gas emission rate of the borehole exhibits a positive correlation with the origin-
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al gas pressure, porosity, and fracture permeability coefficient, and a negative correlation with the matrix radius. The dual-porosity bore-

hole gas transport model driven by the gas pressure gradient in fracture and free gas density gradient in coal matrix can reflect the physical

behavior of borehole gas transport in coal reservoir more truly and accurately.

Key words: coal seam; gas transport; density gradient; dual-porosity model; gas emission rate; parameter sensitivity
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Fig.1 Schematic diagram of gas transport in two models
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