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MixMaster is a Cantera-based graphical tool that
allows you to...

m import reaction mechanisms in e BEE
. Element © 0 & H  Ar I~ Show details [~ Show net flux
standard file formats R—
. . log10 Threshold I _zlil
m view/set the state of mixtures
m carry out thermodynamic
processes | /
m compute chemical equilibrium
m Vview species properties
| 0.0467 0.282 0.74 : 0.0523
m Vview reaction data @ "
m postprocess simulation data Sealo = 0,035
. VieW reaction paths [~ Display in Web Browser
Format @ svg ¢ png € af ¢ jpg
DOT command:
Idol -Tgif renpath.dot > r=npath. gif

MixMaster 2003



1 & p
Getting Started & =10/
File Edit View Favorites Tools Help |i
$=pack ~ = - 3] | Qsearch [YFolders ¢4 | g I X @ | I
Address | D:\dgg\Cantera-1.3 j @Go
. . 3 bed =y
double-click the MixMaster "13 L | | | | |
icon in the Cantera folder b cantera-1.3 data examples MATLAB
Cantera-1.3
\ Select an item to view its description. | | %
Python Source Cantera-1.3... ck2ctml.exe  License.bxt
My Documents
My Network Places (reoeesss
My Computer & ;E
mixmaster.py README.txt
|12 object(s) 486 KB S My Computer Y,

ywnisip

> [E Accessories

Programs
Microsoft Excel

Eﬁ Documents g - Microsoft PowerPaint
@ St Microsoft Word
ettings .
: IE Microsoft Visual C++ 6.0 or select it from the Start menu
Search > @ X
@ Adobe Illustrator
@ Help [E Microsoft Visual Studio 6.0
RUN... Bm Cantera
é;% Log OFf dag 1 Python Examples
1 MATLAB tutorials
h Shut Down | Python Tutorials

Estart ‘ J Microsoft PowerPoint - [m.. | ‘ J Desktop @My Documents




The Thermodynamic Properties Window

m When MixMaster starts, you will see a window that looks like this

MiMaster =101
File Windows Help |

Mechanisms
Set State [V Temperature ISUU.D K
Equilbrate IV Pressure [1.0 atm
I” Density |U.UB1 8936095742 kg / m3
™ Intemal Energy |-1 210.80742037 kJ / ka
I~ Enthalpy |26.4688073831 kl / kg
I” Entropy |B4.91 03159567 kd # kg_K

m [0 view the mixture composition, select the ‘Composition’ window
“iMiMaster =10 x|

File Windows Help |

Mecl v Thermodynamic State

Composition
perature |300.U K
—  Kinetics
Reactions. .. sure |1 .0 atm
T __ReactionPaths... Ly [00818336095742 ko /m3
™ Intemal Energy |-1 210.80742037 kJ / kg
" Enthalpy |28.4BBBU?3831 kl / kg
[~ Entropy |B4.91 03159567 k) # kg K




Setting the Mixture State

The state updates automatically
whenever a property value or the
composition is changed

specify two property values
(check the box to activate a property)

/ e

File Windows Help / / |
Mechanisms / /
A
Set State I~ Temperature |5?4.0?022223V / K
E quilibrate V' Pressure [1.0 / atm
I Density [0.0427963024705 / kg / m3
I™ Intemal Energy |1B32.38891?9'.j/ ki / kg
[V Enthalpy {4000.0 kd kg
I~ Entropy [74.3135304598 k) / kg K
Species Mol . "
"e°§;‘1;es | & Moks specify the composition
H|0.0 " Mass /
gj0.0 " Concentration «
02]0.0
Hide Missing
/A r Species
H20|0.0
HO2|0.0 Clear
H202|0.0 .
MNormalize
AR |0.0




Units

m Double-click on a unit string to change units

| Misvaster I [=lPS] funies
File Windows Help | al:*
Mechanisms ' am
Set State ™ Temperature |5?4.0?022228? K " bar
E quilibrate vV Pressure [1013.25 mb. ' mbar
I~ Density |0.0427963024705 kg / m3 torr
Internal E 1632.38891795 kd # k :
Jircemel Eosray]] ! gk double-click here
vV Enthalpy 4000.0 kl / kg
™ Entropy |?4.31 35304698 kd # kg_K
Species Moles |
(e
H2[10 Holes
H|0.0 " Mass
Bo.0 " Concentration
02f0.0
oHloo Hide Missing
r Species
H20|0.0
HO2)0.0 Clear
H202|0.0 .
Normalize
AR 0.0




Chemical Equilibrium

m Press the ‘Equilibrate’

button to set the mixture

to a state of chemical
equilibrium

\

m Specified property values

held fixed

m Mixture elemental
composition held fixed

JiMinMaster =100 x|
Fie Windows Help |
Mechanisms
Set State I~ Temperatuwe |574.070222287 K
b Equiibrate IV Pressure [1.0 atm
[~ Density |U.U427983024705 kag / m3
™ Intemal Energy |1632.38891 795 kJ / ka
[V Enthalpy {4000. k) / kg
[~ Entropy |?4.31 35304698 kl / kg K
Species Moles I
@
Hz[1.0 = Moles
H|0.0 " Mass
£40.0 " Concentration
02|00
Hide Missing
R0 r Species
H20 (0.0
HO2|0.0 Clear
H202 (0.0 )
MNormalize

AR

0.0




Pre-Loaded Mixtures

m When MixMaster starts up, it loads three
Locmeaster mixtures, each corresponding to a
File Windows Help . . .
| recrarams different reaction mechanism
I I~ Temperature IW
Il it e io m The H/O/Ar mixture is initially selected
‘ [~ Density 0.0427:
" Intemal Energy |1632 ] . .
m Switch between loaded mixtures using
the ‘Mixtures’ menu
Mechanism Description Elements Species | Rxns
GRI-Mech 3.0* | natural gas combustion |HC O N Ar 53 325
Air subset of GRI-Mech 3.0 | N O Ar
H/O/Ar subset of GRI-Mech 3.0 | HO Ar

*http://www.me.berkeley.edu/gri_mech




Loading Reaction Mechanisms from Files

Select ‘File’ then...

File Windows Help

Load Mechanism...

Import Mechanisng., |
% Temperature |5?4.U?022228? K
Load Data File. ..
|1.U atm

Exit
] |I1 0427963024705 kg / m3
™ Intemal Enendn | 1632.38891735 kd / kg
¥ Enthalpy 40 k) / kg
I” Entropy [74.31 353‘&5% kJ 7 kg K

N

select ‘Load Mechanism’ to load a
reaction mechanism from a file in
CTML format

select ‘Import Mechanism’ to
convert a Chemkin™-format mechanism
file to CTML and then load it



Importing Chemkin™-Format Files
Conver t CK File =101 x|

Input File [ Browse

Thermodynamic Database | Browse

Transport Database | Browse

oK | Cancel

m Enter the input file name

m If the input file is missing some or all species data,
enter the name of the file where the data may be
found. This may be any other Chemkin™-format
mechanism file containing a THERMO section, or a
special thermodynamic database file

m |f you want transport properties in the CTML file that
IS generated, enter the transport database name



Viewing Species Properties

=101 x|
File Windows Help H20 -10( x|
M Atoms: 10 2H
Set State IV Temperature |300.0 Standard Heat of Formation at 298 K:  -241.81 k/mol
&' Frozen IV Pressure |1.g Molar Mass: 18.01528
) Temperature 1690.000 K
€ Equiibium | Densiy [oostas cp 491621788458 k) /ka K
™ Internal Energy |-1 210.8 Enthalpy -184434 522526 kJ # ka
FE ST Entropy 433318.493053 kJ / kg K
FE s4910: c_p/R enthalpy/RT entropy/R
5.9132 -13.1264 30.8397
Species IMoIes | 1 8.0 50.0 400
H2|1.0 e —
el
H|0.0 {
0|00 i
02(0.0
OH|0.0 |
H20(0.0
HORI0.0 3.0 -150.0 200
H2§ 0o i 16390.000
ARY0.0 - -
|
o X

slider changes temperature

double-click on species name to view properties




Postprocessing Simulation Data

m MixMaster can be used
ommmaster 1o x|

to view / postprocess
simulation output

|File Dataset Plot l

000 7 T T T 1 T T T [ T T T T [ T T T
= Simulation data can be -
generated by any i e
program that can write a et SRV i
text file, whether it uses i '!,-*"[0_0014082,1291.5]
Cantera or not ool i

m Moving the slider sets 1
the mixture state to the 00 -
T, P, and mass fractions * '

at a specific grid point [
ool e e e e

\ 00 0.002 0.004 0.006 0.008 0.0
~-\ z [m]

31
Grid Point\s
| N




Loading a Data File

m On the File menu, select Load Data File

21|

Look in: I £ examples

My Né’t-v;!ork P...

- e ®eckE

Vs
2 chd_flame1.xml
flamel.csv

@ flame1.dat

@flameZ.csv

@ flame2.dat

2 hzoz_flamel.xml
piston.csy
stflamel.csy

@ stflame1.dat
@ transport_log.

File name: I

Files of type: |Data Files [’.\QL". csv,”.dat)

\ j | Open |
ZI Cancel /L

N\

select the desired file



Creating a Data File

m Create an Excel spreadsheet and save it in CSV format, or create a

text file with comma-separated columns
Species mass fractions

Temperature in K (not mole fractions)
Pressure in Pa A// \ \
z (cm) T P H2
0.1 1200| 1.00E+05 0.1 0.0056 0.000007 0.00044

0.15 1246( 1.01E+05 0.098 0.006| 0.000006| 0.00034
0.2 1292( 1.02E+05 0.096 0.0064| 0.000005| 0.00024

|

Independent variable
must be in first column

mFirst row must contain variable names
mcolumns labeled “T" and ‘P’ are required
mcolumns labeled ‘U’ and ‘V’ may optionally be included

madditional column headings are matched against
species names in the current mechanism

mMmissing species are set to zero, and unrecognized ones
are ignored



Postprocessing Flame Simulations

m MixMaster can also read the CTML output files produced
in 1D flame simulations with Cantera

m Output files may contain multiple solutions

JcMinMaster -0 x|
|File Dataset Plot
0.01 L B T T —
_~——/-."-,
OH 0001 """ [U.'802_§_. 0.00123429) |
poopt b L b b e
0.0 0.002 0.004 0.008 0.008 0m
Grid Point I
||

oMinvaster -0l x|
[File Dataset Plot
0o
E P
C / —
1e005 f e .
' -
/| (0.00140625, 4.58242¢-006) E
tleo -/ )
E E
L
OH 1e007 | | -
E | E
E
L ||'\
1e-008 | | -
£/ 3
:'IJ
1e009 - -
teptolo—m e Lo L1 L
0.0 0.002 0.004 0.008 0.008 0.01
El
Grid Point
| N

8-point solution with fixed temperature

profile

82-point solution with the energy equation

enabled




Reaction Path Diagrams ommaster 1o/

Element £ 0 C H & C N A [ Showdetails [V Show net flus

; ; 2.0
File “Windows Help log10 Threshold
Mecl ¥ Thermodynamic State I —I—I
Composition
per:
—  Kinetics

Reactions...
Reaction Paths...

m View ‘flow’ of a conserved
element through species due to
reactions

m Diagram updates automatically
if states changes

m Path strengths are relative to
maximum

m Absolute scale shown at bottom

Scale =0.00014




View bi-directional or net fluxes

MixMaster

Element & 0 & H  Ar

[~ Show details

[~ Show net flug

—

-2.01

check box for net flux

101X

log10 Threshold I

Scale = 0.035

™ Display in Web Brow

Ser

Fomat @ svga € pna ¢ af ¢ jpg

Element € 0 & H At [~ Show details

IV Show net flux

—

-2.01

S =IE

log10 Threshold I

0.0101

Scale = 0.029

™ Disnlav in Weh Rrawser
4 e TP—




View the fluxes to and from one species

MixMaster

=10 x

Element ¢ 0 & H ¢ Ar | Showdetals | Showne

log10 Threshold
| i

Scale = 0.029

[~ Display in Web Browser

Format @ svg ¢ pna € agf ¢ jpg

DOT command:

Ido! -Taif renpath.dat > rznpath. gif

enter species name here

MixMaster

=101

Element © 0 & H ¢ At [~ Showdetals | Show net flux

T

-2.01

log10 Threshold
I |

Scale = 0.035

[~ Display in Web Browser

Format @ svg ¢ png € af ¢ jpg

DOT command:

Idot -Taif renpath.dat > rznpath. gif




View Details

Element ¢ 0O & H A [V Showdetails |~ Show net flux

[ —
log10 Threshold | -2.01
0.688 0.191
+HO2 27%) | 720/ +H(99%)
+ 02 (73%) /0 (1%)
A
/ yd
/ 0.74
|| 0.0465 7 0.282 + H + M (1%) | o
+OH(2%) |/
Scale = 0.035

™ Display inWeb Browser

Format ¢ svg ¢ png € aff ¢ jpg

DOT command:

|dot -Tgif rnpath.dot > renpath. gif

m If more than one
reaction contributes to
a path, the other
reactant(s) are listed,
along with the relative
contribution of each
reaction

OH+H,->H+H,0

is responsible for 97% of
the flux of elemental H
from OH to H,0, and
OH+H+M->H,0+M
is only responsible for 1%



