units nano

variable T wall equal 120

variable T fluid equal 200

variable spring_constant equal 70. 0e3

dimension 2

boundary p f p

atom_style atomic

neighbor 3.0 bin

neigh_modify delay 1 check yes

# mode ]

lattice sq 0.4

region box block 0 200 0 60 -0. 25 0. 25
create_box 2 box

# region

region r_bot_wall block INF INF INF 2 INF INF

region r_top_wall block INF INF 57.0 INF INF INF
region r_bot_wall_1 block INF INF INF 0.2 INF INF

region r_bot_wall_2 block INF INF 0.2 1.2 INF INF

region r_bot_wall_3 block INF INF 1.2 2.1 INF INF

region r_top_wall_1 block INF INF 57.0 57.1 INF INF
region r_top_wall 2 block INF INF 57.9 58. 1 INF INF
region r_top_wall_ 3 block INF INF 58.9 59.1 INF INF
region r_flow block INF INF 2.01 56. 99 INF INF
region r_flow_1 block  INF INF 5.01  53.99 INF INF
region r_flow_f block 0 3 2.00 57.00 INF INF
region r_flow_t block 3 7 2.00 57.00 INF INF #%:& X, LUEFH
region r_flow_o block 7 INF 2. 00 57. 00 INF INF
# create atoms

create_atoms 1 region box

delete_atoms region r_flow

group g bot_wall region r_bot_wall

group g_top_wall region r_top_wall

group g_boundary union g _bot_wall g _top_wall
create_atoms 2 random 10000 987654 r_flow_1

group g flow type 2

group g_dynamic_f dynamic g flow region r_flow_f every 1
group g_dynamic_t dynamic g _flow region r_flow_t every 1
group g_dynamic_o dynamic g_flow region r_flow_o every 1
mass 1 0. 0001793448 #179. 3448/1. 0e6  HEIRSHL
mass 2 0. 000066424 #66. 424/1. 0e6

# LJ potential

pair_style 1j/cut 0.85125 HER S
pair_coeff 1 1 83.5 0. 2475 0.85125



pair_coeff 2 2 1. 657 0. 3405 0.85125
pair_coeff 1 2 0.9613 0. 2978 0.85125

# initialization velocity—————————

velocity ¢ _boundary create ${T wall} 987654 dist gaussian
velocity g flow create ${T wall} 987654 dist gaussian
# spring model for wall atoms

fix spring_boundary_wall g_boundary spring/self

${spring_constant}

# energy minimization

minimize 1. 0e—6 1. 0e-9 10000 20000

min_style cg

# thermostat for boundary

compute th_com_wall g bot_wall temp

fix th_fix _wall g_bot_wall temp/rescale 1 ${T_wall} ${T_wall} 0.1
fix_modify th_fix_wall temp th_com_wall

compute th_com_wall_0O g top_wall temp

fix th fix wall 0 g_top_wall temp/rescale 1 ${T_wall} ${T_wall} 0.1
1

fix_modify th_fix_wall_0 temp th_com_wall_0

# thermostat for liquid

compute th_com_flow g flow temp

#fix th_scale_flow g _flow nvt temp ${T_fluid} ${T_fluid} 1. 0e-3
fix th_scale_flow g flow temp/rescale 1 ${T_wall} ${T_wall} 0.1 1
fix_modify th_scale_flow temp th_com_flow

fix 1 g flow nve

fix 2D all enforce2d

fix spring_recenter_1 ¢ _boundary recenter INIT INIT
INIT

# equilibriulu

compute ps_com_sample_20 g _flow temp

dump ba g _flow custom 500000 dump. quan. * id type X 'y VX Vy
thermo 10000

timestep 0. 00001

run 200000

# fluid definition

unfix th_scale_flow

unfix 1

unfix spring_recenter_1

fix flow_definition ¢ dynamic_f addforce 2.0 0.0 0.0

fivelocity g flow set 5000.0 NULL  NULL sum yes units box

#7 LangevinZE iR

#tcompute rs_tank_right_kuai g flow chunk/atom bin/1d y 0.8 4.4 units

box



ttcompute rs_temp_ri
yes

#fix rs_scale r
699483

#fix_modify rs_scale_r
compute fd_com

fix fd_temp

fix_modify fd_temp

fix fd_time_
fix spring_r
INIT

B IN Ji TEE JEE

run 0

variable flow_vem_xa
variable flow_vem_ya
variable flow_vem_xo
variable flow_vem_yo
thermo 10000

thermo_style custom step temp pe etotal press

v_flow_vem_yo

compute wall_t

thermo_modify

ght_kuai
ight
ight
g flow
g flow
temp

1

ecenter_2

equal
equal

equal
equal

¢ _boundary
temp wall_t

g flow temp/chunk rs_tank_right_kuai temp com
g_flow langevin ${T_fluid} ${T_fluid} 1.0e-3
temp rs_temp_right_kuai
temp/profile 1 0 0 xy 1 1
langevin ${T_fluid} ${T_fluid} 0.001 699483
fd_com
g flow nve
¢ _boundary recenter INIT INIT

vem(g_flow, x)
vem(g_flow, y)

vem(g_dynamic_o, x)

vem(g_dynamic_o, v)

v_flow_vem_xa v_flow_vem_ya v_flow_vem_xo

temp

FAERIRSE R, e T ] =) e AL

timestep 0. 00001

run 300000

#

unfix fd_temp

unfix fd_time_ 1

unfix spring_recenter_2

compute rd_com g _dynamic_t
compute_modify rd_com dynamic/dof
fix rd_temp g _dynamic_t
699483

fix_modify rd_temp temp

fix fd_time_2 g flow
fix spring_recenter_3 ¢ _boundary
thermo_modify temp rd_com

timestep 0. 00001

run 1000000

# sampling
# Xy J7 AR

temp/profile 1 0 0 xy 1 1

izzgevin ${T_fluid} ${T_fluid} 0.001
rd_com
nve
recenter INIT INIT INIT




#10%10H

compute 2ps_com_20_1
2.2 bound x 2.8 80.0 bound
compute 10nps_com_0
compute_modify 10nps_com_0

fix 10nps_re_0

VX VY density/number temp
%20. 16g

#

thermo 50000

timestep 0. 00001

run 3800000

g _flow chunk/atom bin/2d x 2.8 7.72
y 0.8 22.8 wunits box
g dynamic_o temp/profile 1 0 0 v
dynamic/dof yes
all ave/chunk 2 1000000 3600000
bias 10nps_com_0 file nn_10_1. out
result

y 0.8

10

2ps_com_20_1
format



