Experiment 1
n-Heptane shock tube ignition delay

Experiment 2
n-Heptane premixed flame

<reactingFlow >
<description title="n-Heptane shock tube ignition delay">
<configuration>
<keyword> shock-tube </keyword>
</configuration>
<species>
<molecule name="“n-heptane" href="./n-heptane.xml" />
</species>
<parameter name="fuel-air-equivalence-ratio" >
1<units unit="dimensionless" />
</parameter>
<parameter name="ignition -delay" format="double">
12.45<units unit="ms" />
</parameter>
</reactingFlow >

<reactingFlow >
<description title=“n-Heptane premixed flame">
<configuration>
<keyword> unstrained-premixed-flame </keyword>
</configuration>
<species>
<molecule name="“n-heptane" href="./n-heptane.xml" />
</species>
<parameter name="fuel-air-equivalence-ratio" >
1<units unit="dimensionless" />
</parameter>
<parameter name="burning-velocity" format="double">
37.45<units unit="cm/s" />
</parameter>
</reactingFlow >
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<reactingFlow> descriptions as above, but with model results.
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TALH 10 TIAX

Each experiment-model comparison (or model-model
comparison, etc.) represents a single parallelizable path.

For complex models, multiply the number of parallel paths by
10’s, 100’s or 1000’s.
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Sample Application r’
Model Validation P §

e General definition of a Model: Set of rules for transforming
inputs into outputs.

e Models reproduce observable phenomena.
e Models are validated using experimental data.

e Complex models may require extensive validation and
verification.
»  Many people may contribute to such validation.
»  Creation of model inputs and comparison of output is error prone.

> Chemical mechanisms are one model type where 100’s or
1000’s of validation tests are desired.
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What might CMCS add r’
to model validation? AS

e Common data formats provide a single point of translation.
» Translate in and out of one format rather than many formats.

e CMCS facilitates automatic creation of input files, execution of
models and documentation of results. Enables automation
of validation process.

e CMCS Pedigree links methods, models and data sets.

e Translation into HTML for discussion with remote colleagues
is relatively easy.
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Reacting Flow Data Model !_1

Configur. List Keyword
Description Parameter List Parameter
Species List Molecule Ref
Reacting Flow
. Boundary
Indep. Variables Conditions
Variable List
Depend. Variables Data
Boundary
Boundary Value
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