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OBJECTIVE

In this project, we will use molecular 1. Ada cluster in HPRC is used; 5. Under confinement:
simulation to accurately model the effect
of solid-fluid and fluid-fluid interactions
in shale, and calculate the confined

phase behavior. 3. Typical job size:

Pressure 20 jobs / 20 cores, 22 MB

Temperature

Fluid composition memaory

2. Open source code Towhee and 1) Critical density is increased
GOMC are used in this project; while critical temperature is
reduced for pure fluid;

2) Critical density is increased
while C; composition is reduced
for C,/C, system;

Pore size step35 hour per million Monte Carlo 3) Ciritical density is increased

distribution while C; composition is reduced

mPVT > Confined PVT 4. Liquid-vapor phases coexistence for C;/C3/nCs mixture;

properties

poreval | N Naho pore, 6. A new method is developed for

material

multi-component fluid simulation.

Bulk PVT
properties

APPROACH

1: Liquid-vapor phase coexistence of
pure substance; 3157 Ethane, Model | --m--Bulk, NIST 300 - — MOd?_,I,I_—-———“‘ — . e ?(l)llr‘:m cylindrical

. - -o-- Bulk, Gauge-GCMC —o— 7 lindrical
niiall 150K 190K 270K Tc? 310K - --a--Bulk, GCMC - ol e & renayindrion
B iy ¢ IR T el T ; o

1. Single-component fluid:

i3 M K“”:’l.,‘v ) s, H “ :‘:}.\:.':, o ¥ 300 _ "” - si.\ . /,
’ 28 ., :‘f;’“ A / X A 280 - .
1, o The W . Sem fy o IR 7 - D o 1o
i i g RAGITII 1 . TS A ®--4nm, Gauge-GCMC ;
" L W A, oy O e / s - N \ [ |
; ; 53 S ; S ML --A--4nm, GCMC 1
%1 : 4 Y ~X)ne ’ :
. :

. 2o
A
O P {3‘.
&
oy L
P -
o
DO Sty
s L e 2
oA s R

- 'g.-‘ oy F‘ﬁ i.:z -g0. .i’-ﬁ.'l - '1’ 3 v’é - ‘3: 89554

3.

_ 14 " / W W
285 14 " . Ww

A
S 2N

3o
'
RN S e - 44 .
- L - - B¢ Yd
Pk ST S R Sl Y
hot X S PRI Y -
o e °,

a’ '.,. .
i
3 X3
s BN oy
e 4 * Lt . .
o ..”"“ Lol s X
: G AR , /1 Y --0--7nm, Gauge-GCMC .
3 Y, i / 0 '
nh . LY X 1.2"’ oy o A\.‘,’. .g. ’:"u‘.". . S Ch.
. i, e as L A N A --A--7Tnm, GCMC - "
AR SN SR Ay i A W d ’
AR RRIREASY & e g " \ 240 = w
R B P ade o RS AL o 1/ i LR '
& ki ...,C. b g e TRt et % —_— 1
w};f;{;%«;'.‘;»é; WA By e G e, % ; 2 X 1! ¥ 1 PN R '
’ RSN  grees LR RN e
aﬁ%;: "%&ﬁ‘?'v 2 f";"f o .}.3’"?‘;‘ g,.ﬁ'.‘.""' 3 270 A £ A A: - B &l\\- --0--10nm Gauge-GCl\/lC — "
. 3'6:‘ %‘: g:\;: yﬁ' ;ﬂ : ‘,.::c.;;. L ”...:..:::.{“. 9...;&';,.’ R |— - A O () 15 ) i
Rt R T Tw i L A by Gl é il r Fr & Y &% '
Rl Yy g N b AR A 5 I 1 \ R --A--10nm, GCMC .
oINS A e ! i B LY , 220{ =
AT .3,:s:~;. "‘.« ,:.; Loty PR N ' ] 1 ! 7 Ty \\\ \\ !
L i (G Stk LS 14 i g 4y I :

B . XX K29 V. e ;) '.S:,u"o" .

% b by i A i1 - ™ Lok LaHe "
o kL g i J AP \ '
s e :f:".’rl-.' o &{\ ) n !y W Wy "
1 e e 3 255 - , vow 200 - L

: s A e e L PN 1! n \ \ .

o i w‘?w" ;Y R 4 ! won ’
B S iR L : A ok A ol '

. P ’:3. 4oy, '~}’ ' :"lx."' ¥ R . i @ @ . ;

- o IR e ) * s e ! ! \ .

. 13 hivie A i \ \ !

¢ p L Boaam A % |

X g g 03 SREN i ! \ ¢ .

A o 3 .

s Ao YOS VL ¥ 2 A N
51 g z:’?’ . 9‘3 i £ " ; ! ?\ 180 g -
b4 [y %! ‘

240 - - e e

2: Liquid-vapor phase coexistence of Ty T ey —— 00 01 0.2 | 03 04 05 06
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Initial Methane  Propane n-Pentane  Total 2. Two-component fluid:
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3: Simulation of PVT properties for A 0.1 0.2 0.3 0.4 0.5 --a-- N1 in Liquid-like --e-- N in Liquid-like

hydrocarbons in model I (slit pore C1 (%)

model) with unique diameters; | |
3. Multi-component fluid:
0251 -nv--PREOS - & - Bulk _e-4nm o
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4. Repeating above processes in model
II  (cylindrical pore model) by
considering different pore size
distributions. A
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