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Biofuel reduces 
GHG emissions 

by up to 115%[1]

1. Department of Energy Environmental and Energy Study Institute (EESI), “Biofuels versus Gasoline: The 
Emissions Gap Is Widening,” EESI, September 2, 2016, https://www.eesi.org/articles/view/biofuels-versus-
gasoline-the-emissions-gap-is-
widening#:~:text=Argonne%20researchers%20show%20that%20compared,by%2090%20to%20103%20percent.
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How do we 
make biofuels 
economically 
feasible? 

Lila Branchaw | NREL 6



Computers are phenomenal at optimization
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Maximize 
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Minimize 
Cost 
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Bioreactor Computer Simulation
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“Why can’t the simulation track atoms instead of particles?”
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COMSOL Particle Simulation8 HOURS!!
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3D and 1D Particle Simulations

Lila Branchaw | NREL 14

COMSOL 
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Fast
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1D Particle Simulations

Inaccurate



Transform 1D data into 3D data
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Define transformation of 1D to 3D 

Machine 
Learning

Generalized 
Relationship

Environment 1

Environment 2

Environment 3

All Environments



Lila Branchaw | NREL 18

Overall Process

Oil 
Yield

Biofuel 
Yield

Input 
Parameters 

1D Sim 3D Data Bioreactor Sim



Recap
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Computer Simulation

Maximize Biofuel Yield

Minimize Cost
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license to publish or reproduce the published form of this work, or allow others to do so, for U.S. Government purposes.

Python Intro Optimization

NREL/PR-2C00-90633


	Meeting Communities Where They Are
	Overview
	Biofuel Reduces GHG Emissions by Up to 115%[1]
	How Do We Make Biofuels Economically Feasible? 
	Computers are Phenomenal at Optimization
	Biofuel Production Process
	Biofuel Production Process
	Bioreactor Computer Simulation
	Data Fed to Bioreactor Sim

	“Why Can’t the Simulation Track Atoms Instead of Particles?” 
	8 Hours!!
	3D and 1D Particle Simulations
	Fast
	Transform 1D Data into 3D Data
	Define Transformation of 1D to 3D 

	Overall Process
	Recap



