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Introduction

M
ethodology-Num

erical sim
ulation

Fig. 3. Three num
erical m

odels of coal sam
ples.

Table 1. Equivalent perm
eability calculated by tw

o m
ethods

Conclusions

Our
num

ericalm
odels

are
optim

ized
by

using
refined

grid
netw

orks
and

m
odels

in
their

representative
elem

entary
volum

e.
The

new
em

pirical
form

ulas
presented

in
this

paperw
ere

validated
and

applied
in

a
coalsam

ple
from

the
SuratBasin.

Perm
eability

of
coalis

one
of

the
key

param
eters

in
coal

seam
gas(CSG)reservoirdevelopm

ent.How
ever,to

obtain
an

accurate
perm

eability
is

a
big

challenge
because

ofthe
special

characteristics
of

the
coals

and
their

geological
environm

ents.
This

paper
w

ill
firstly

investigate
the

applicability
of

the
existing

conventional
perm

eability
upscaling

m
ethods

in
coal

through
com

parisons
w

ith
num

ericalsim
ulation

results,and
then

propose
a

quick
and

sim
ple

approach
to

determ
ine

the
equivalentperm

eability
ofnaturally

fractured
coalsam

ples.

(1) The new
 form

ula based on Darcy’s law, statistics and 
arithm

etic m
ean

k𝐸𝐸(𝑥𝑥) =
𝑘𝑘(𝑥𝑥)𝐹𝐹𝑐𝑐 𝐿𝐿 2
𝑁𝑁
𝑐𝑐
 𝑖𝑖=1 𝑁𝑁
𝑐𝑐

1
(𝐿𝐿𝑓𝑓𝑓𝑓 +
12 𝐿𝐿𝑏𝑏𝑏𝑏 ) 2

(2) Verification of the new
 form

ula

Fig.1. The variance of effective 
perm

eability vs. various m
esh seeds.

Fig. 2. The effective perm
eabilities of 

the sam
ples change w

ith different 
sam

ple sizes.
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Results

ApplicationFig.4.  A coal sam
ple from

 GG-2 ED009.
(Different perm

eabilities are m
arked by different colours)

Fig.5 (a)A subsection of the coal sam
ple GG-2 ED009(Subsection A); 

(b)a schem
atic diagram

 of subsection A.

Fig. 6. The pressure profile of the 
coal sam

ple from
 GG-2 ED009.

Fig.7. The velocity profile of the 
coal sam

ple from
 GG-2 ED009.
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