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Goals and Objectives

This example shows how to verify that
chemistry is input correctly in Barracuda.
Concepts introduced include:

* Using a single cell simulation
* Using stationary particles

* |Independently calculating expected reaction
rates

* Verifying that Barracuda-calculated reaction
rates match expected results
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Verify Reaction Rate

Included Spreadsheet

(steam gasification hand

~calculation.xlsx)isused
to calculate expected reaction
rates which are then compared
with data point results.
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A | B 1 c |
1 |Initial Conditions in Simulation
@ Data Point Properties X _V[}'UIT'IE D‘f CE" 1 mna
Location Fluid temperature 975 K
Select point (m) Absolute pressure 1.01E+06 Pa
x 105 v [os | 2|05 Mass of particles 100 kg
Available Data = Selected Data Mass fraction of Cin particles 0.9
Clouds per cell Fluid Temperature | .
Fluid Mass Fluxin X Pressure Mass concentration of C 30 kg/m~"3
Fluid Mass Flux in Y £ Fluid Density |
Fluid Mass Flux in Z & Particle Temperature | |dEEI EES constant 8.3145 J:’mDIIK
Fluid Velocity in X Particle Volume Fraction -
Fluid Velocity in Y 5 Fluid Mass Fraction _ MDIE frﬂ ction Df H20 0.50
Fluid Velocity in Z Fluid Mole Fraction -
Particle Velocity in X v Fluid Mass Concentration D_ M DIE frﬂ ction Df H2 0.25
Particle Velocity in Y % i A
Particle Velocity in Z Stoichiometric Equation Rate 1_ M GIE frﬂ ction Df co 0.25
Pressure Gradient in X L 2 Molar concentration of H20 6.2492E+01 mol/m"3
Comment u .
| 3 (Molar concentration of H2 3.1246E+01 mol/m»3
Cancel Helb | W |Molar concentration of CO 3.1246E+01 mol/m"3
15
16 |Hand-calculated Reaction Rates

Forward reaction, ROO
Rewverse reaction, RO1

9.8344E-05 kmol/m"3/s
2.1573E-06 kmol/m"3/s

% trans.datal0 (C\training\4_Chemistry\single_cell_chemistry_sxample\pre_setup) - GVIM = m} *
File Edit Tools Syntax Buffers Window Help
AERE (e i oB|BRRR|ISSA|ITAQ| 7 A
28 #2 20 “Hole concentration H2 @ (5.08686e-61, 5.008e-81, 5.6808e-81)" "mol/mT3" 1 1 1" 5.080@0e-B81 5.0@608e-61 5.60888e-B1" M " .
29 #3 21 “Hole concentration H20 @ (5.888e-81, 5.888e-81, 5.0808e-81)" "mol/mT3" 1 1 1" ' L.0@80@6e-81 5.0@608e-81 G.60888e-B81" " ¢
aa E@ 22 “Hole concentration N2 @ (5.808e-81, 5.008e-081, 5.088e-01)" "mol/mT3" 1 1 1" ' L.0@8@A6e-B81 5.@AA608e-81 G.B08088e-81"
31 #8 23 “Stoichiometric equation rate RAB B (5.0808e-81, 5.8088e-081 .B@Be-81)" "kmol/s*m”3" 1 1 1" C.0@AABe-B81 5.AAB0Be-81 G.B08088e-81"
32 #@ 24 “Stoichiometric equation rate RB1 @ (5.808e-01, 5.0080e_%4, 5.0008e-81)" "kmol/s*Em”3" | 1 1" ' L.0@@@6e-81 L.Q@008e-81 GC.B08088e-81"
33 9.000080e+08 9.7500000000e+82 1.81320080000e+06 2.0622429 e+88 9.7500000000e+082 4.64059196062e-02 4.2424242424e-01 3.8303030303e-82 G 454C45454h5e-01 O.0000000000e+B80
2.5000000008e-81 2.5800000000e-81 5. 80896244e-01 6.2492211683e-82 1.1248508089e+88 0O_0000000000e+88 3 .1246105801e+81 32.12461085801e+
81 6.2492211663e+81 O0.0000000008e+88 9_8344346441e-85 2.1573151680e-86
v
3a,1 2%
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Import Chemistry

Materials and chemistry can be imported to final case

once each piece is verified.
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w7 Import From Project

Import Project Settings
|4 Browse | 5_single_Cell_Chemistry/my_setup/single_cell_chemistry
[] Import Base Materials

Append Merge (overwrite) Merge (keep)
Import Chemistry (General settings, Coefficients, and Reactions)
Append Replace

[ mport Grid
Import Project's Grid

Main Geometry Files: Select Al Deselect All

Main Geometry File Import?

1 cube.stl @Dﬂ’

Baffle Geometry Files: Select Al Deselect All

Baffle File Import?

Cancel Help

Chemistry

This section creates the Chemistry that will be used in the calculation.

Rate Coefficients - Define Rate Coeffidents for use in Reactions.
Reactions - Define Reactions for your chemistry.

Please note that by adding any chemistry setup to the project,
the solver will require a chemistry license in order to run.

Import Chemistry Settings

. Import Materials/Chemistry from another project
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Volume-Average Chemistry Reaction Type

When using chemical reactions, it is required that the user only enter Volume-
Average reactions of one type, Stoichiometric rafe equations or Species rate
equations.

Reaction type: @ Stoichiometric O Species
Fluid Mass Transfer Limiter
Limit mass transfer through a boundary layer: C) On ® Off
Distribute Sensible Heat from Reaction to Particles

Discrete Reactions

@® Automatic

-

O Manual 100% :

Chemistry ODE Settings

Relative Tolerance
Absolute Tolerance
Max Number Steps |200000

Help
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