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STOCHASTIC MOLECULAR DYNAMICS SIMULATION OF PARTICLE DIFFUSION
IN RECTANGULAR MICROCHANNELS

Yongrok Kim,' Chulwoo Park' and Daejoong Kim”

Stochastic molecular dynamics simulation is a variation of standard molecular dynamics simulation that
basically omits water molecules. The omission of water molecules, occupying a majority of space, enables flow
simulation at microscale. This study reports our stochastic molecular dynamics simulation of particles diffusing in
rectangular microchannels. We interestingly found that diffusion patterns in channels with a very small aspect ratio
differ by dimensions. We will also discuss the future direction of our research toward a more realistic simulation of

micromixing.
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Top View

Side View

Fig. 1 Geometry of channel with diffused particles

el 93l Fiic,
Brownian Walks®] ZAFE AlEgo]Ae t}&a} 7o) o]F

o171t
T, 1=, tv'ot+ Ar,

St 2479 time-step, Ar,& Al2=Flo|A UdASA AoH
votdp W Qo] YIS Uehditt o7]A & Hite] 0
oW, vz A time-step®] ME FWi(r, )¢ WARE A4
ot} tlZe]l A% ARF 2D(t—t,) oA APHoz
Z¥ehe WY E BE < (z—z,—v'(t—t,))? > 2 W3}
Uehdl= gholth o714 g dwSo] WhEA] AR
olg A= flvk &g oW Wy |n Aol <l

ZA7E] oW #AE 7P a7t glrk dbdow 7t
@o] AMgsh= AHE WHE [-0.5,0.5]0 12A Ery]

o\

O

H

o_|>i m ﬂﬂﬂl o
r°"

o gloml, <> = o $uE ARtk weh gele]
wslo] g 271 te) 2o Fojn,

= (2400t)"?
fpelrfe] 7P e ek $go] JdEd Ao Bl
A, ko) Beke $EANE O B AL Tl
offick W W7 IR S RS ek, S

l NEEGE

AAE 7 f7E& AlzRdA AoE £% of=((—1),/55
At o] wf, ZEIXoRIFFERR] Bl st At
Ao 'M D=kT(C),7F Btk w99
Random Brownian Walks= Th-2} Zo] RdHL;

:v"“ =z +v}dt+ A[JT;l

VI e MEE ol 7t kel W 0, B -9
XS A 7 74 Q2 ol olmd WAE fln 0,
of gli= AR MEolt), 4, 9] WA A

Ay A= 24D, 5t

A7NM A= Do AFLow RHFL) ojo]AMEI} oo
AL Sl ’IM Dol A, fle) Al %E’ﬂiﬂ e
FE WAl A, Aol wEl viE A time-step o=
Ao R Fejlle Aol o WE 9)\‘3}.

3. AlEgold =

31 Algaoldel =7 o @

AlEHO)AS whol AR ApdelA o] FolA M, A AlEH
oo A FUdH X=UE& t5I 2tk Reynolds' Number:
0.0340]th, guj= Am(20"0)0%191 Zola} AAEa UEs
998 kg/m’, =S 1.00 x 107 ¢p (glem'sec)= FATh
o] AL el A o] it oFde] 548 ATE
afo] whdo] AXAE, A A2 UHA AR
& FHAch olul AR A= AAAE ] &
o] Aolel| gy F& AT 11 AR Holo %
‘e’S% Aol F AS-2 o] sty YA 9A
& 71z #e] FeE FojA ) 1 giRelA Ak |
Random Number Generationoll ]3] F29]= wjx|€t) ¢
2] g H32 Molalityell &Jsll AA¥ Tl A& o]

Avl= A9 BinningS F8) 9k £XE FEE FRlgt

It

F

e}

(e}

o

e

e o eorfo 2 N

3.2 FARZtEHHE zE (18] 30 pm x =0] 2 um)
AP Ad AgelA] SdE 20e oy 2k 9]
Tob &0 4 Aol 05 amE FolAy Ade] o=
200 pmo]th, ¥ ZAE Darcy Lawol tHds] 752 ALt
T} Molality:= 1 x 10" mM x 1050 = 105 pMelch. Ade] v



gF F - .
206 M3 EHY = HARA 251 E)
ENEEEY] l
Top View Side View
center edge
! 100,
Space x =
1 =
n m
Time “ “
% El
r w0
¥ £
¥ x
0
g w0 o B a 0 o ® N EEEEEEEEEEEEEEEE
" 1
2 ey
b o
» bl
.; )
50
‘ /N : —
: /N .
1 10
@ = e 2 » & @ » & A MWW WL WM WL WD WD WD DL DA NS
& 100
P )
; o
» o .
W 0
o 1 4 A i d 0 o
L i 0
¥ \ »
» »
. 1
0 W 0 0 8 0 0 W I EEEEEEEEEEEEEEEX]
- 1
% 0|
1 = o
n F R P 1 nl
& i 4 ] % [ -
% 0
r )
¥ 0
»
10
& 0 3 o © PR v ® I EEEEEEEEEEEEEEEX

Fig. 2 Particle concentrations from the top and side views
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Table 1 Conditions of Rectangular Channel Simulation
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case 1 235x 107 0.221
case 2 1.69 x 10° 3.07
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