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About This Manual

« This manual is a tutorial demonstrating use cases for Winmostar V11.
« For those using Winmostar V11 for the first time, please consult Beginner's Guide.
« For those who wish to explore the details of each feature, please refer to Winmostar User Manual.

« Those who wish to practice the contents of this manual are encouraged to attend a training
session.

— Winmostar Introductory Training Session:This guide only introduces the operation methods of
the Basic Tutorial.

— Winmostar Basic Training Session:We will cover the theoretical background, explanations on
interpreting results, operational methods of the Basic Tutorial, and procedures for some
tutorials beyond the basic level.

— Individual Training Session:You can freely customize the training content according to your
preferences.

« If you are unable to proceed with the operations as outlined in this manual, please first
consult _Frequently asked questions.

« If your issue is not resolved through the Frequently Asked Questions, for the purpose of
information accumulation and management, please contact us using Contact page. Attach files
generated at the time of the issue and provide steps to reproduce the problem.

« The copyright for this document is held by X-Ability Co., Ltd. Any copying or duplication of the
content in any form without the express permission of X-Ability Co., Ltd. is strictly prohibited.
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Overview

« Calculate the vapor-liquid equilibrium system of water at 300 K and determine the vapor pressure,
equilibrium densities, and surface tension using the following steps:

A.
B.

C.

Notes:

Creation of the liquid phase

Equilibration calculations for the liquid phase (Energy minimization calculation — Constant
temperature MD calculation)

Creation of the vapor-liquid equilibrium system

Equilibration calculations for the vapor-liquid equilibrium system (Energy minimization
calculation — Constant temperature MD calculation)

Main calculations for the vapor-liquid equilibrium system (Constant temperature
MD calculation)

« The number of steps required for equilibratioh varies depending on the type of molecules and
initial density.

« The larger the number of steps in the "main calculation," the better the reproducibility and the
higher the reliability of the results obtained. Especially, the convergence of the surface tension
values is slow.

« The type of force field and the conditions for calculating interactions significantly affect the

calculation results.
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Preference of Operating Environment

« To use this feature, Cygwin setup is required. To use LAMMPS, LAMMPS setup is necessary.

Follow the setup instructions for LAMMPS and Cygwin for Windows available at:

« https://winmostar.com/en/installation/ The installation method for LAMMPS and Cygwin on

Windows.

(6) Install the solver to be used on Windows as the following links.

GAMESS
NWChem

ILAMMPS ]

Quantum ESPRESS50
FDMNES

Gromacs, Amber, MODYLAS and OpenMX are included in CygwinWM explanied at the next step.
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Operating Modes of Winmostar V11

V11 offers two operating modes: Project Mode and File Mode.
This manual focuses on operations in Project Mode.
For operations in File Mode, please refer to tutorial for version 10.

@ winmostar (PREMIUM) V11.5.6

File Edit Select View QM MD Solid Add-On TJools Window Help
L e~-0 -2 B R - © O [ [ @ sover MOPAC v M2
el 1.+ @ @ D & HD % reenm e 2 48 @& | Project Mode New Features in V11

¥ Recentprojects

Froject Status Project mode Tutorial & Manfgial

Users can manage jobs without having to
profact (5 Croate ew Project (30)- manage individual files.

forSetup

tohuens 0 crestenewproject (2)... : We generally recommend using this mode.

® Create new project (SMILES)...

¥ Project

e i‘j Create new project (Import File)...
Options

File Mode

Users explicitly create and manage
individual files.

The operational procedure is the same as
from V10 and earlier versions.

File mode (V10 compatibility mode)

D Create New File...
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A. Modeling of the System (Liquid Phase)

Refer to LAMMPS Basics Tutorial or Gromacs Basics Tutorial for basic operation methods.
A. Click File | New Project, enter "water_vle" as Project name, and click Save.

B. Click @ Solvate/Build Cell, click Add Water, when "Enter # of molecules"
appears, enter "300" and click OK.

C. Enter "0.9" in Set Density and click Build. When "The system has been successfully
built" appears, click OK.

ﬂ Temporary File (temp.wmm) Edited
| N= 900 HE000300 M= 5,404.5
@ solvate/Build Cell - o x I Marked Order:1- 2 - 0 - 0
Marked Atom: X= -3.159 Y= -0.942 2= -2.692
- Mol | Postion TR P— | Length= 1.001146 Angle=—"Dihedral="Lper
WATER 300 Random 49,958  H20
Add Displayed Molecule... Add File... (mol2,wmm,etc.

Add SMILES...

Simulation Cell  Option
(®) Set Density
Set Margin from Solute [nm]

|
(O Set Lattice Constants [nm] 21524 ||2.152 2.1524 &

Box Type cubic ~ | ‘ Y
Total Number of Atoms: 900 | | X Charges Available: User (Qtot=0.00,Qrms= 0.539)
rho= 0.699986 g/cm*3
a= 21.524000 b= 21.524000 c= 21.524000
Reset... puid (i) | puid € alpha= 90.00000 beta= 90.00000 gamma= 90.00000

| + 61%
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B. Execution of Calculations
(Equilibration of the Liquid Phase)

A. Select "LAMMPS" or "Gromacs" from Solver, click ¥ (Workflow Setup), and click
OK. Click OK when "Assigned force field parameters"” appears.

Change Preset to "Fluid/Amorphous/Crystal NVT Equilibrium®.

C. If you want to finish the calculation quickly by reducing the calculation accuracy,
change Precision of both 1st job and 2nd job to "Low".

D. Click OK, then in Job Setting window, make appropriate settings and click Run.

@ LAMMPS Workflow Setup = O X
Preset | Fluid/Amorphous/Crystal NVT Equilibration #of Jobs: | + {2 | -
Enable parameter /structure scan Config

o

1st job 5
Ensemble Minimize v 300 L

Simulation time [ps] |10. | #ofsnapshots 50 From parent
[C]Free boudnary condition Precision Medium v Details...

2nd job =3 [

Ensemble NVT v Temperature [K] 1,
Simulation time [ps] |50 # of snapshots Initial velocity  |Random o

[CJFree boudnary condition Precision Medium v Details...

| T
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C. Modeling of the System
(Vapor-Liquid Equilibrium System)

A. Once the status of the workl and work?2 folders changes to END or END(-), click on
the work2 folder in Working Folders, then click on Coordinate (Final) under Action
to display the final structure from the NVT calculation.

B. Click (Wrap Around Cell Boundary) and select Do not wrap.

@ C\winmos11\UserData\water_vle.wmpjdata\water_vle.wmpj - Winmostar (PREMIUM) V11.5.6 [Project Mode]
File Edit Select View QM MD Solid Add-On Jools Window Help

BN dvg@m-m@omgg‘mmums vBﬂ@ﬁE’WM(Hi&LaMI/%a@)V’
Benenti 1~ nv+gg3.gﬁg%‘m-cm vm“,g@ & & gﬁs\
¥ Recent projects WO(kZ LMP_NVT Output File (mp_final.data)

Project Status N= 300 HE00O300 M=54045 WD @ . oy L] {
o-:m_m ALL END MarkedOder 900-1-2-0 %M %)

Marked Atom: X= 4.982542 Y= 10.939986 Z= -3. 695 )
Length= 10.421249 An gl-e;ﬂ .334 Dihedral= * Lper: b

work1_LMP_MIN END
©  work2_LMP_WVT END

Action (work2_LMP_NVT)
= coordinate (Initial)
I !Coor@g (Final) I
{8 Log
Log (Extracted)

= Animation
Energy plot

(5 Radial Distrbution Function
(% Diffusion Constant/MSD
[ scattering Function

[@ Static Nislectric Canctant
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C. Modeling of the System
(Vapor-Liquid Equilibrium System)

A.
B.
C.

N=900 rho= 0.159 g/am~3 sity of original c: R
shmbamChm o
= | +| %%
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Click Edit | Wrap/Unwrap Around Cell Boundary and then click OK.

Click (@ Create/Edit Cell | Transform Cell.

Change the value of Set incremental length to "100", check Do not change under
Atomic positions, and then click OK.

Click wgg (Align view to X-axis), and then click = (Fit to Window).

@ Transform Cell - o %
e 1. How to transform cell

(®) Transform only along the selected axis

o Axis ¢ v Direction Changebothsides v
e (@ Setincremen tallength [A]  |100

4 @ \
£l (Tl (O et total length [A]
gmx_m¢
PIEEET)..
iﬁfﬁﬂ:ﬁ = i/f\M:l

(O set normal strain [-]

(O set density [g/cm~3] 0.89999

(O Transform similarly

89999

(O Transform by shear strain ~ xy

(O Transform by angle alpha 90.00000

2. Atomic positions
(O Move with keeping fractional coordinate




D. Execution of Calculation (Equilibration Calculation
for Vapor-Liquid Equilibrium System)

A. Click ™ (Workflow Settings). If you see a message asking, "Do you want to
continue from previous run?" click No. Click OK in Assign force field parameters

window.

B. In LAMMPS or Gromacs Workflow Setup window, click OK, then in Job Setting
window, make appropriate settings before clicking Run.

@ LAMMPS Workflow Setup — O X
Preset 'Fluid/Amorphous/Crystal NVT Equilibration v #oflobs: | + | [2
Enable paramet: ruct a

1st job +

Ensemble Minimize v 300 L

Simulation time [ps] F # of snapshots D From parent

[]Free boudnary condition Precision Medium v Details...

2nd job +

Ensemble NVT v Temperature [K] 1.
Simulation time [ps] \50 # of snapshots Initial velocity Random v

[[]Free boudnary condition Precision Medium v Details...

et | [t ] [Bwo ﬂ:
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E. Execution of Calculation (Main Calculation for
Vapor-Liquid Equilibrium System)

Once the status of work3 and work4 folders changes to END or [MID(-
), click (Workflow Settings).

A.

OO

If the prompt "Do you want to continue from previous run?" appears, click Yes.

Select work4 LMP_NVT or work4d GMX_ NVT and click OK.

Change Preset to "Fluid/Amorphous/Crystal NVT Production” and click OK.

A. Because calculating surface tension requires relatively long simulation times, adjust the

Simulation time as necessary.
In Job Setting window, make the appropriate settings and then click Run.

@ Select working folder —

¥ Project

Working Folders (water_vie) Options ¥
Wzme Status
war k1 _LMP_KIH END
= work2_LMP_NYT EHD

G work3_LWP_MIN END
L workd_LMP_NYT END

Select the working folder which you want to continue the job from

O

ped

Mame Status FProfile Dutput Location De scription

work! LMP MIN END Local Job Locsl
= work2 LMP NVT E Local Job Locsl
work3 LMP MIN cal Job Locsl
b workd LMP NYT cal Job Local

A

=4
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F. Analysis of Results

A. When the status of work5 changes to END or END(-), click on work5_LMP_NVT or
work5_GMX_NVT and then click on Energy plot under Action, and click Calc Ave.

B. 'Enter first frame to read' appears, click OK.

C. For LAMMPS, the vapor pressure is read from Pzz (in atm), and the product of the
number of interfaces (2) and surface tension from GamNsurf or v_GamNsurf (in
mN/m). For Gromacs, the vapor pressure is read from Pres-ZZ (in bar), and the
product of the number of interfaces (2) and surface tension from #SurfSurfTen (in
barnm). After reading, click Close. To convert units, use Tools | Unit Converter.

— If the number of steps is insufficient, the average value of vapor pressure may become

negative as shown in the figure below, but it will converge to a positive reasonable value with

longer calculations.
S o« For the case of LAMMPS

 [e—
Oree 2 (3 ~0.023636305017138 '7419248
%E&”ﬁy Pxz (atm) -0.23708096012031? 1151
v v GanNsur (i /m) 121.088728953206590 4. 88264883432600
o
ou For the case of Gromacs
O v Pres-YZ 0.542897 0.62 102,919  2.20051 (bar)

> Pres-ZX -0.0559363 1.3 99.7634 2.15514  (bar)
Pres-77 2.79624 2.9 178.195  -13.9699 (bar)

#Surf*SurfTen 1196. 12 71 2146 g5 -799. 467 bar nm

X| System -0. 56962 0. 0046 0. 0679528 O 0152251 (1/ps)

References : R. Sakamaki et al., J. Chem. Phys., 134, 124708 (2011).
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F. Analysis of Results

A.

B.
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For remote jobs, first click on Receive all remote output files for work5 to retrieve
the output files.

Click on Density Profile under Action for work5 and then click Draw to display the
density distribution along the z-axis.

To obtain the equilibrium densities of the liquid and gas phases, click on Options |
Export csv & Open Excel in the bottom right of the graph to generate a csv file and
perform fitting to functions such as the tanh function using various graphing software.
Alternatively, use Options | Calculate Average to calculate the average over a
section of the graph.

@ Density Profile (water_viewmpjdata\works_LMP_NVT\Imp.xtc) - [m} x
Partial density
S AR cees. Refreah
850,00 | \ First Frame [ps] 1o | - Draw
800.00: 1000.0 T
750,00 l | LastFrane bxl - £AMadimm {1000, Copy Image
70000 ‘ |
s | ‘ Density Export csv & Open Excel...
> 600.00:
3= . o e Field: available Export csv...
O 1: 0t i s
° \ 0. moto1 10 es Available: U: Copy Columns...
- 153403 g/om™! )
3“ ‘ 524000 b= 215 Export Gnuplot File...
20 ‘ ‘ + 90.00000 beta Calculate Avgrag!m
200.01 |
o I‘ Drecton 2 v Add Cumulative Average
100.0¢ f |
00 \I f slices 50
0.0¢ 4 Definition mass v
200
Show Setting Options... ¥

vV
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Finally

« For detailed information on each feature, please refer to Winmostar User Manual.

Indicates a character st

Winmostar User Manual Scenes from Winmostar Training Session

« If you wish to practice the contents of this guide, please consider
attending Winmostar Introductory Training Session, Winmostar Basic Training Session,
or Individual Training Session. (See page 2 for details.)

« If you are unable to proceed as instructed in this guide, please first
consult Frequently asked questions.

« If FAQs do not resolve your issue, for the purposes of information accumulation and
management, please contact us through Contact page, detailing the steps to
reproduce the issue and attaching any generated files at that time.
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