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Abstract

We applies Molecular Dynamics simulation technics to a system of Lennard-Jones potential
interacting Argon liguid to study shear flow behavior.

The thermodynamic state of the system is # =35 54 Kg.mole/m?®, T=86.5°K which is the
triple point of Argon liquid. We applies shear rate : €=09,26x10" 1/sec in the system. .

We find the respon;v.e function, shear viscosity changes, and shear rat_e. build-up as a func-

tion of time. We also find the thermal conductivity in a soft-sphere system,
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Table 1. Lennard- Jones reduced unit

Physical  value L-J unit Sl unit
Length a 0, 3405 nm
Mass m 6. 64X 10 "kg
Energy u 1.65x10™J
Time a (m/u) & 2.16 Psec
Density a™ 42, 1kg- mol/m?
Temperature u/Ky 119.8°K
Pressure stress u/a? 41. 8 MPa
Modulus u/a’ 41.8 MPa
Viscosity (mu)-4-/a? 9.03% 10*Pasec
Thermal Ka/a* (m)'* | 18, 79mW/m-K
conductivity
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Table 2, Calhulated soft- sphere thermal conductivity from
a 108 non- equilibrium molecular dynamic system.

Compressibility Temperature Thermal Prantl

Density Facter Gradient Conductivity Ratio
P A WPIZV_T AK,T/u Aa* ( it )‘/’ (2 e ma
s 5 AZ/a Ks\u KsT Kg?
0.4 4.56 0. 030 2.30+0.13 4. 60
0.010 2.14+0.9 4.28

0.6 9. 46 0. 037 4.64 iO.‘ 52 3.09
0,015 4.12+0.5 2.75

0.7 13. 47 0. 036 7.84%0, 42 2. 80
0. 016 7.390,9 2.64

0.8 18. 76 0.034 10.24+0.75 ' 1.90
0. 020 9.17x1.4 1.70
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APPENDIX 1

START

Eta Read & Initial Value Setting
I
[iP1-5 Read, iPSum Compute |

Variable Clear & Data Read/
Write & Initial Set

T
DO Jz=1,_ NM3
| DO J =14
| NTOT-NTOT-NAV, NS=NS-NSO DO iX=1 NMI

DO 1YY=, NM2
. YES T —1
@ [ BX,RY, RZ Compute - |
v (ol i)

X,Y,Z MON Compute

1
( Repeat )
Each Variable Compute
DO J=1, NES
XP,YP1-10—+Clear YES
All Value -*Clear ]
>} NO

DO KK=1 N3O, KJ =14 Value Print

[ Repeat Value Comput;—]

Result Print
Value Clear . DO ’i—=Ll_NES

( Repeat ) YPI—%Compute N

Calculate Forces &

0
(Repeat)
RXS, Y, Z «
RX, RY, RZ
¥

Other Pairwise Interaction
¥
Value Initial Set &
Compute & Up Data Position

Value Print
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| 3
g



