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The research of gas migration multi-physics coupling model
under the non-isothermal adsorption distortion
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(1. Shenyang Research Institute ,China Coal Research Institute ,Shenyang 110016 ,China ;2. Department of Safety Science & Engineering , Liaoning Technical
University , Fuxin - 123000, China )

Abstract ; Based on percolation theory and the related multi-physics coupling theory, discussed the adsorption and de-
sorption of coal deformation and temperature on gas content,and established the gas migration multi-physics coupling
model which was among the stress field ,flow field and temperature field , and used numerical analysis software Comsol
Multiphysics to carry on the finite element analysis and solution of the model, analyzed the influence of gas distribution
about gas pressure and content of the variation with depth ,temperature and coal seam deformation on the adsorption of
gas distribution in Huainan Mining Industry Co. Ltd. Pansan Coal Mine 13 ;| coal seam. The simulation indicates that
the coupling of the model results which consistent with the actual coalbed gas occurrence and migration characteris-
tics.
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Fig. 1 The numerical calculation model

# &, =0. 005 ; Langmuir JE S 44 p,, = 1.4 MPa, FH i
ARSI FLER R @, =0.02, [ HURZSHT A9BE R &,y =
1.0x10™" m* , ELI sl I B R 5 w=1. 84x107° Pa -
s, Langmuir R FLH £ V, =0. 026 m’/kg, Langmuir JE
TIHEE po=1. 4 MPa; AL X S5 1 T, =300 K,
AR IR 28, =2, 4x107° K7 HERIVE &
ZHOA =02 )/ (s -m-K), WEHHRE C =
1200)/ (kg « K), WM TREET) p, =
0.101 325 MPa, bR 554 N EIRSE T, =273 K.

3 HEERESH

3.1 EEN. . SEFHRRENTUNE

FET R SCITIR BRI K 1 57 A Pt AT BUEKR
fift , SRIGAERANIEL 2 PR

AP 2 (a) AT LAFE Y, FULAT e T BE TR B 38 Jin 52 F
A (HARZ R AR AN W], T LA U 2tk J7
REAACER . o0 T 1 B 300 2 MR B B 307 55 4 4 2
FUIr R T Bl B A pR R, () P2 B FL R 2 08 AR
RO 2 — W8, TR B g T g R A5 1 3
AR, PRIk BT e 7 BBV BE 1) 73 A B H B Aol
R, HARL MR 5 BRI CSHR G,

HITE 2 (b) m] LU H, FUHT & 8 BE R 1 i 52 )
B AARZAE oA, L PU I 5 H A i A% B v i
/I, BIVECIr 5t Sl B % J3E 494 T o U K i
BEZHT N, T %, X EREHR TR TR
v S A R RS PR e e ) 0/ T T TR T R T B
RZ o R 5 5k P 085 v DAL A e e DA AT — 0 B B
TP A R

HIE 2(c) ., (d) FTLAFE i, B TR A9 38 T, 1
JZBALBIR RS B AR/, I HALBR S 5 R
S B TR BESE A i g s/ )N | 10 I B P S i 22 18
Bl IN TP SRR A, 33K ph T R i AR R 4
TR, A R TR 4 Y 2558
3.2 REREXNEHS MR

R 25 S AT R IR EE X8 BUATT 43 AT RS20, T %o



$3

% E 5 ARSI AR A 1F T ILs B 2 i & BT ST 415

LR /7/MPa
PO — N W A U o

500 600 700 800

00
VRIE/m
20 (a)
18

bl &/ (m
w S~ B o

6 .
400 500 600 700 800
WE/m
18 - (b)

LI/ %
G O O

4 L . . ,
400 500 600 700 800
R /m
o (¢)

BIEZE/(107°m?)
N W =)

3 \ , ,
400 500 600 700 800
HEE/m
(d)
K2 RO RO i LB
R BIER GHGE IR OCR
Fig. 2 The relationships of coalbed gas pressure,

gas content, porosity , permeability with depth
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