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The benefits of computational methods

CFD permits us to see the unviewable

To challenge our physical understandings

To predict behavior in new situations

The purpose of this talk is to
show how we can do that ...
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Case study: Production of biofuels

Objective: Produce biofuels without impacting the food chain or
the planet

* no human or animal food products

e no fresh water

N0 arable land
e carbon-neutral or better

= Focus on fuel from growth

of salt-tolerant algae and/or
cyanobacteria
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e Metabolism, energy conversion,
1 growth, exchange w/environment
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Micro-macro model  Coupling to large-scale transport: odtets.
e Distribution function approach @
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e Process optimization
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Conclusions

* Lessons from cryogenic tank modeling:
* Models grow in stages from simple->complex
* Experiments provide a reality check

* Re the causes of p/T nonuniformities, we found
what it's not

* We may even find out what it is

* All of the knowledge will be directly applicable to
predictions of behavior in microgravity for which
we have very limited data

e |Lessons from biofuels:

* Relatively simple transport models can be
useful guides for process improvement

* Lots of $$$$ impact in
* Pond design and materials
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* Biomass yield, process time
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