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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

« In this tutorial, we calculate the cohesive energy of benzene (component A) and water
(component B), the Hildebrand solubility parameters for both components, the Flory-Huggins
parameter (x) between water and benzene, and the DPD A; parameter.

MD Simulation of Benzene Liquid Phase >

MD Simulation of Benzene Gas Phase >

MD Simulation of Water Liquid Phase >

MD Simulation of Water Gas Phase >

Note :

4 )
Analysis of
Results

\_ J

« The number of steps required for equilibration varies with the type of molecule and initial density.

« Larger step counts in the 'main calculation' lead to better reproducibility and more reliable results.

« The type of force field and interaction calculation conditions significantly affect the calculation

results.

« Although the calculation of water vapor phase is not necessary when using a rigid water model, it

is currently required by Winmostar™ for the energy file, so the calculation will be performed.
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Operating Environment Settings

« To use this feature, it is necessary to set up Cygwin.

« https://winmostar.com/en/installation/ Set up Cygwin by following the configuration
steps outlined in the installation instructions.

(7) InstaILCygwin environment for Winmostar. I < here

« By default, it is installed directly under C:, but you can install it in a location of your
choice by changing the 'Program Path' > 'Cygwin' in Winmostar Preference.

- O X
{ Program Path |
Help GAMESS(1): C:¥Users!qJLbic¥gamess~64¥games|
i 4 @1 solver Quantum ESPRESSO ~ [V 0 H Lbat H"""—‘ C:¥ff820_windows¥Frefly2.exe | ...
r
I— -y FCCDC¥Mercury 1.| | ... e e C:¥G16W¥g16.exe |
-CH3 +  Replace o) 5
£ A @ /éVL# _!ﬁ" FPOV-Ray¥v3. 7%bi| | ., NWChem: %J:YGWINDIR%¥opt_wm¥Nw<:hen|
topenscaD¥openy] | ... | lcygwin: C:¥cygwin_wm . |
-— .- ]
(AR Iniversitv ¢ | ARRADE BLAVETRINTD BLMAnt waimidl AMMDE |
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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 LAMMPS Tutorial for V10.

@ 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
(Component A Liquid Phase)

For basic operations, please refer to Gromacs Basics tutorial.

A. Click File | New Project, enter 'solub param'in Project name, and click Save.
B. Select '-C6H5' from Fragment and click Replace to create benzene.

C. Click ¢ Assign Charges Automatically and then click OK.

D. Click i Export File and save as 'benzene amlbcc.mol2’,

>cs~s ~E=ma] € 8 & &
Temporary File .wmm) Edited
l Bond (F8)

rderz 12 1-0
tom: X=11Y=02=0
.9689766 Angle= 0.00353 Dihedral= * Lper= *
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A. Modeling of the System
(Component A Liquid Phase)

A. Click B Solvate/Build Cell.

o

C. Click Build.

@ solvate/Build Cell

— O X

Name #Mol  Position moll | Composition
A
)4 —
Add Displayed Molecue.... | wmm,etc.) Delete
Add SMILES... NWH...

Simulation Cell - Option
(® Set Density 06 || gfemnz v

Set Margin from Solute [nm]

(0 et Lattice Constants [nm]

0 0 0

Angles [deg] [20.0 90.0 90.0

Box Type

Total Number of Atoms:

Same as main window

Change only one direction...

cubic v

Click Add Displayed Molecule, enter '150', and click OK.

Temporary File (temp.wmm) Edited

N= 1,800 CS00HS00 M=11,717.1
Marked Order: 2 -12-1-0
Marked Atom: X= 10.981 VY= 7.647 Z= -6.765

Length= 4.990428-Angle=-0-01324-Dihedral=""|Lper=—"

rho= 0.600000 g/cm*3
a= 31.686680 b= 31.888880 c= 31.868880
alpha= 90.00000 beta= 30.00000 gamma= 30.00000
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B. Execution of Calculation
(Component A Liquid Phase)

Select Gromacs from Solver, and open [¥ (Workflow Setup).
Click OK, and if 'Assigned force field parameters' is displayed, click OK again.
Change Simulation time of 2nd job to '50".

Adjust Simulation time, Temperature, Pressure as needed (no changes needed for
this tutorial).

If you want to finish the calculation quickly by reducing computational accuracy,
change Precision of all jobs from 1st to 3rd to 'Low".

Click + next to # of jobs once.
G. Click OK, adjust settings in Job Setting windpw .. needed, and then click Run.
' [+]

CoOwe>

m

N

sof Jobs: [+

Preset | Flid/Amorpt T Equib ~
[ Enable parametes fstructure

Istjob 1= \l

ize v 1

Smulation tme [ps] |10, #ofsapshots  [50 ] From parent

[JFree boudnary condition Preasion Medium v Detais...

b 1=
Ensemble W ]

Smulation tme [ps] [50 | mitalveiodty Random  ~
[JFree boudnary condition v Detals...

¥djob +][-

Ensemble NPT v Temperatwe[] |00 ‘Prm:t[e'm] L

Smulstion tme [pe] [50 #ofsnaphots |50 | wival veloty  Fromparent

[JFree boudnary condition Precsion Medum v Detais...

Ensemble NPT v Temperatre[] [300 ‘Prmre[a'm] 1

‘Smulation tme [os] [50 #ofsnapshots  [50 | inital velodty | From parent

eset... Import... [*  Export...
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C. Modeling of the System
(Component A Vapor Phase)

A. Click 1 Import File and select benzene amlbcc.mol2 saved in P. 6.
B. In Import File dialog, click Discard and import.
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D. Execution of Calculation
(Component A Vapor Phase)

Open [¥ (Workflow Setup).
Click No when prompted 'Do you want to continue from previous run?".
Click OK when 'Create Cell' is displayed.

Click OK in Assign force field parameters window, and then click OK again when
'Assigned force field parameters' is displayed.

Change Preset to 'Isolated system NVT Equilibration'.

Change Simulation time, Temperature, Pressure as needed (no changes are
needed for this tutorial).

G. If you want to speed up the calculation by lowering the calculation accuracy,
change Precision of 1st and 2nd jobs to 'Low".

H. Click + next to # of jobs once.
I. Change Initial velocity of 3rd job to 'From Parent'.
J. Click OK, then adjust settings as needed in Job Setting window and click Run.

CoOwe>

o

Proceed to 'IX. Result Analysis' if only the solubility parameter of component A is needed.
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E. Modeling of the System

(Component B Liquid Phase)

A. Click @ Solvate/Build Cell.
B. Click Add Water, enter '900', and click OK.
C. Enter '0.9' in Set Density, and click Build.

Simulation Cell - Option

(@) Set Density

Box Type

Reset,

@ solvate/Build Cell — O X
Name #Mol  Position moll | Composition
WATER 900  Random 48.958  H20

Add Displayed Molecule... | Add k... (mol2,wmm,etc.) M)elete |
Add SMILES...

|| Add Water... <

’0.9 | gfem”~3 V‘

Set Margin from Solute [nm]
OSet Lattice Constants [nm] 3.10429¢| |3.10429¢| | 3.10429¢

[deg] [90.0 90.0 20.0

Same as main window

Change only one direction...

Total Number of Atoms: 2700
. Build (Multi) | 2

workS5_GMX_MIN Input File (input.gro) Edited

N= 2,700 H180003900 M= 16,2135
Marked Order: 12-1-2-10
Marked Atom: X=1.686 Y= 8.634 Z= -4 847

Length= 4.4554

Charges Available: User (Qtot=0 00, Qrms 0. 599)

rho= 0.899986 g/cm*3
a= 31.042980 b= 31.042380 c= 31.042980
alpha= 90.00000 beta= 90.00000 gamma= 90.00000

-]
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F. Execution of Calculation
(Component B Liquid Phase)

Open [¥ (Workflow Setup).

If prompted 'Do you want to continue from previous run?', click No.

Click OK, and when 'Assigned force field parameters' is displayed, click OK.
Change Preset to 'Fluid/Amorphous NPT Equilibration'.

Change Simulation time of 2nd job to '50".

Adjust Simulation time, Temperature, Pressure as needed (no changes are needed
for this tutorial).

G. If you want to shorten the calculation time, change Precision of all jobs from 1st to
3rd to 'Low'.

H. Click + next to # of jobs once.
I. Click OK, adjust the settings in Job Setting window as needed, and then click Run.

nmonOwr
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G. Execution of Calculation
(Component B Vapor Phase)

A. Click @ Solvate/Build Cell.

o

Click Add Water, enter '1', and click OK.

C. Enter '0.001' in Set Density, and click Build.

@ solvate/Build Cell

- D X N=3 H2O M=

18.02

Marked Order: 0 -1-2-10

Name Mol  Position |rno L | Composition Length= 23,644
WATER 1 Random 0.056 H20
Add Displayed Molecule... Add File.., (mol2,wmm,etc.) Delete
Add SMILES... Add Water...

Simulation Cell Option

(® Set Density [0.001] | gfemn3
Set Margin from Solute [nm]
(O set Lattice Constants [nm] 3.10429¢ |3.10429¢| |3.10429¢
20.0 a 9

Box Type

Total Number of Atoms: 3

Reset...

Same as main window
Change only one direction...

cubic ~ v

Marked Atom: X=0Y¥=02=10

: 21 x
adE-Angle=—13-56862 Dihedral=—"Lpe

Charges Available: User (Qtot=0.00,Q@rms= 0.533)

@
= =

rho= 0.001000 gfcm~3
a= 31.042980 b= 31.042980 c= 31.042980
alpha= 90.00000 beta= 30.00000 gamma= 90.00000

. N
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G. Execution of Calculation
(Component B Vapor Phase)

Open [¥ (Workflow Setup).

If prompted 'Do you want to continue from previous run?', click No.

Click OK, and when 'Assigned force field parameters' is displayed, click OK.
Change Preset to 'Isolated system NVT Equilibration'.

Adjust Simulation time, Temperature, Pressure as needed (no changes are
needed for this tutorial).

If you want to shorten the calculation time, change Precision of 1st and 2nd jobs to
'Low'.

G. Click + next to # of jobs once.

. Change Initial velocity of 3rd job to 'From Parent'.

I. Click OK, adjust the settings in Job Setting window as needed, and then click Run.

mo o>

N

T
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H. Analysis of Results

A. After all calculations are completed, click EF- Analyses | Chi/DPD Parameter, and

then click Molecule A tab.

B. Click Select for Liquid Phase's edr File, and select gmx mdrun.edr under

work4 GMX_ NPT.

C. Click Select for Liquid Phase's gro File, and select gmx mdrun.gro under

work4 GMX NPT.

D. Click Select for Vapor Phase's edr File, and select gmx mdrun.edr under

work’7 GMX NVT.

| = {(Hide Label/Charge) -

Import Last Coordinate (gro)...
@ chi/Solubility Parameters

Radial Distribution Function...

Diffusion Constant/Mean Square Displacement... Molecule A e i N
I'IO Clj d“ AI
Scattering Function... eB /

Velocity Autocorr./Vibration Spectrum... LI(]L.lId Phase edr File |(ﬂﬂt SEIECtEd}

Static Dielectric Constant...

Shear Viscosity... gro File |(not selected)
Density Profile...
Free Volume... Vapor Phase edr File | (not selected)

Hildebrand Solubility Paramejger...
Chi/DPD Parameter.. @
Bond/Angle/Dihedral Distrib®ion...

Marmal Maode Analusis...
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H. Analysis of Results

A. The Hildebrand solubility parameter o of Molecule A (in this case, benzene)
and DPD Parameter A, between Molecule As are output at the following location.
(Be careful of the units when comparing with literature values, etc.)

@ chi/Solubility Parameters — O X

Molecule A Molecule B Chi / Aij

Liquid Phase  edr File |C:¥w'|nmus11¥UserDala¥solubgaram.wmpjdam¥w0rk4_Gl| Select, .,

gro File IC:¥wmmosll¥UserData¥solub jaran‘wmpjdata¥v\-urk4_Gl| Select...

Vapor Phase edr File |C:¥w'|nmns1HﬂJserDaia¥solubjaram.wmpjdaia¥wark?_6l|[ Select. .. ]

Properties
Molar Volume Vma [m~3/mol) 7.82025e-05
Temperature T Kl 299.916
Isothermal Compressibility Kt [jm~3] 7.66133e-10
Dimensionless Compressibility K=Vma/f(R*T*Kt) [ 40.93386 I ntra -S pec | es
DPD Parameter Aii=(K-1)/(0.2%rho) [ 39.53847 DPD Pa ramete rs
Liquid Potential Energy El [k3/mol] 21,2239
Vapor Potential Energy Ev [k3/mol] 53.5775 :
Cohesive Energy dE=Ev-El [k3/mol] 32.35360 COheSIVe Energy
Solubility Parameter da=sqrt(dE Vma) [(3fem~3)~1/2] 20.34000 { SO I u b | I |ty Pa ram ete r

Reset Excel Close \l
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H. Analysis of Results

To determine the x parameter and the DPD parameter A;:
A. Click Molecule B tab.

B. Click Select next to Liquid Phase's edr File, and select gmx mdrun.edr under
workll GMX NPT.

C. Click Select next to Liquid Phase's gro File, and select gmx mdrun.gro under
workll GMX NPT.

D. Click Select next to Vapor Phase's edr File, and select gnx mdrun.edr under
workl4 GMX NVT.

@ chi/Solubility Parameter: - [} X

Molecule A Molecule B

Liquid Phase  edr File |C:¥w 11¥UserData¥solub_param.wmpjdata¥work11_¢ Select...
A
gro File C:¥wmmos11¥U5erData¥squbJararn.wrnp]data¥work117(| Select...

Vapor Phase  edr File |C:¥winmos11¥UserData¥solub_param.wmpjdata¥work14_( I Salect, ..
Properties
Molar Volume Vmb [m#3/mol] 1.81817e-05
Temperature T K1 300.001
Isothermal Compressibility Kt [3/m~3] 5.24488e-10
Dimensionless Compressibility K=Vmb/(R*T*Kt) [ 13.89767 I n t ra - S p eC I es
DPD Parameter Aii=({K-1)/(0.2%rha) [ 12.76937
Liquid Potential Energy =] [k3/mol] -46.4469 D P D Pa ra I I Iete rS
Vapor Potential Energy Ev [k3/mol] 0
Cohesive Energy dE=Ev-El [k3/mol] 46.44690 .
Solubility Parameter db=sqrt(dENmb) [Qfan~3)~y/2]  50.54301 SO I u b | I Ity Pa Fam ete r
Reset Excel Close
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H. Analysis of Results

A. In Chi/Aij tab, x parameter and DPD parameter (A; - A;) are displayed.

@ chi/solubility Parameters — O X
Molecule A Molecule B Chi / A <:|
Density for DPD [-] e b
Properties
(Ajj-Ai)) / Chi [ 1.45000
Volume of a Bead Vb=Min(Vma,Vmb) [m*3/mol] 1.8182E-005
Chi Parameter Chi=vb*(da-db)~2/RT [ 6.65027 X Pa fam ete I
DPD Parameter Afj-Aii [-] 9.64290 Inter-speCIGS
o DPD Parameters
Citation

R. D. Groot and P. B. Warren, J. Chem. Phys., 107 (11), 1997.

Reset Excel Close
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Supplementary: Setting up DPD Calculations

A. If you are not performing DPD calculations, skip this section.

w

For detailed settings for DPD calculations, refer to 'Winmostar™ LAMMPS Tutorial

on Dissipative Particle Dynamics'.

C. When creating a system in MD | LAMMPS | Dissipative Particle Dynamics | DPD
Cell Builder,enter the value displayed in Density for DPD field in Chi/Aij tab
of Chi/Solubility Parameters window into Density field.

|
I

Solvate/Build Cell...
Insert Molecules...
Assign Charges Automatically...
Assign Charges Manually
Polymer

Interface Builder...
Replace Molecules...
Generate lons...

Register Linking Atoms
LAMMPS

Gromacs

MODYLAS

»
»

END
EWD
END
END
EWD
END

T OQH® OO

121 ChifSclubility Parameters -

Molecule & Molecule B Chi / Ajj

MD Solid Add-On Tocls Window Help
Density for DPD [] 5,
Ef €1 solver Gromacs v ™8 i | 4
Properties

e el @40 B B E
work12_GMX_MIN Input File (input.gro) (Aij-ai) f Chi [
7 Volume of & Bead Vb=Min{Vma,Vmb) [m3mal]
1632=15 ' - g
§9.64756-Dihedral Lper— Chi Parameter Chi=Vb*{da-db)~2/RT [
DPD Parameter Afj-Aii [
Assign Force Field... @ DPD Cell Builder - o X
¥ Workflow Setup...
= Reset...
;‘ \Eyward Setup. Monomers Available Monomers Used Polymers Used
M F‘\U"‘.. | |
A Bx1 A A = 1000
& Open Log File (Iog)... ER | > Add>> SoAEee R x 1000
Show Extracted Log... S # of Monomers # of Polymers
H Animation.. £ [ ]
Energy Plot... << Delete << << Delete <<
Import Last Coordinate (data)...

[ Analyses »
Diss Particle Dyna DPD Cell Build Branch: A
issipative Partic mics uilder...
Start || End Density
Clear Build lose
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Supplementary: Setting up DPD Calculations

A. Next, in MD | LAMMPS | Dissipative Particle Dynamics | DPD Potential Editer,
under Nonbond tab, for A-A and B-B interactions, specify the intraspecies DPD
parameter A, obtained for MonomerA and MonomerB, respectively, in MonomerA,
MonomerB tabs. However, unify the value for either component 1 or 2. For A-B
interactions, input the sum of the adopted intraspecies DPD parameter and the
obtained interspecies DPD parameter (A; - A,).

B. The calculation of the DPD parameters for water-benzene was referenced from the
literature [A. Maiti and S. McGrother, J. Chem. Phys., 120 (3), 2004, 1594.].

MD  Solid Add-On Tools Window Help

ﬁ Solvate/Build Cell... & sover Gromass ™08 @ Hd r @ DPD Potential Editor — O o4
Insert Molecules... |—|
|@ Assign Charges Automatically... FH5 b &L £ @ I 4 a ﬁ? Mass  Bond  Monbond
| Assign Charges Manually worki2_GMX_MIN  Input Fie (input.gro) i 3 Aij Rcut
— . 100 i 00
Interface Builder... -0 15.00 1
Replace Molecules... 1.15an25 ]E'SD - .
Genera te lons... T
Register Linking Atoms
LAMMPS Assign Force Field... -1 Sat
Gromacs » [ Workflow Setup... EI-
MODYLAS » [¥ Keyword Setup New... Delete... Cancel
MD hn.i &‘ F\.U'-.H
:E @ @ Open Log File (log)...
: Show Extracted Log... 1
| —— In this example, the value for the
nnnnnnnnnn
N0 . . .
e intraspecies parameter of H20 is
0 Import Last Coordinate (data)...
= = A . adopted, and values are rounded to
Dissipative Particle Dynami: DPD Cell Builder... M M
L E— e \ the nearest decimal point.
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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.

VU winmostar copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4

21


https://winmostar.com/en/manual_en/html/introduction/introduction.html
https://winmostar.com/jp/seminars/intro/
https://winmostar.com/jp/seminars/basic
https://winmostar.com/jp/seminars/
https://winmostar.com/en/manual_en/html/faq/faq.html
https://winmostar.com/en/support_en.php
https://winmostar.com/en/manual_en/html/introduction/introduction.html
https://winmostar.com/en/manual_en/html/introduction/introduction.html
https://winmostar.com/en/manual_en/html/introduction/introduction.html
https://winmostar.com/jp/seminars/

	スライド 1: Gromacs Calculation of Solubility/Chi/DPD Parameters
	スライド 2: About This Manual
	スライド 3: Overview
	スライド 4: Operating Environment Settings
	スライド 5: Operating Modes of Winmostar V11
	スライド 6: Modeling of the System （Component A Liquid Phase）
	スライド 7: Modeling of the System （Component A Liquid Phase）
	スライド 8: B. Execution of Calculation     （Component A Liquid Phase）
	スライド 9: C. Modeling of the System    （Component A Vapor Phase）
	スライド 10: D. Execution of Calculation    （Component A Vapor Phase）
	スライド 11: E. Modeling of the System    （Component B Liquid Phase）
	スライド 12: F. Execution of Calculation   （Component B Liquid Phase）
	スライド 13: G. Execution of Calculation   （Component B Vapor Phase）
	スライド 14: G. Execution of Calculation   （Component B Vapor Phase）
	スライド 15: H. Analysis of Results
	スライド 16: H. Analysis of Results
	スライド 17: H. Analysis of Results
	スライド 18: H. Analysis of Results
	スライド 19: Supplementary: Setting up DPD Calculations
	スライド 20
	スライド 21: Finally

