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Why Combustion Simulations? e

* Transportation still relies
on combustion engines

* Fuel efficiency research
requires simulation of
complex chemistry
(100’s of chemicals)

* @Goal: reduce
simulation cost



Autoencoding Chemical States

Reduce the number of equations using machine learning:
In: chemical concentrations
Out: chemical concentrations
Encoded: lower dimensional representation of chemical state

Encoder Decoder



Training and Results

Train autoencoder on 1 million combustion examples
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This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States government or Lawrence Livermore National
Security, LLC. The views and opinions of authors expressed herein do not necessarily state or reflect
those of the United States government or Lawrence Livermore National Security, LLC, and shall not be
used for advertising or product endorsement purposes.
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