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Area of Specialization

Process modeling; Techno-economic analysis (TEA), and life-cycle assessment (LCA) (evaluation of
social, economic, and environmental impacts, water footprint, and water-energy-food nexus) of
biobased/renewable/-alternative energy systems. Experimental works on biomass pretreatment,
fermentation, and separation.


mailto:nrbaral@lbl.gov

Research Interests and Focus Areas

Supply Chain and Value Chain Analysis of Terrestrial and Aquatic Biomass

Conversion of Terrestrial and Aquatic Biomass to Biofuels, Biochemicals, and Biomaterials
Carbon Capture and Sequestration/Conversion to eFuels and eChemicals

Hydrogen Production, Storage, Supply, and End-Use Applications

Battery Production and End-Use Applications

Climate Change and Its Impacts on Soil Health, Food, Feed, and Water Resources

Awards and Honors

2024:

2021:

2019:

2018:

2016:

2009:

BioResources Early Career Investigator Award, https://bioresources.cnr.ncsu.edu/features/biores-
early-career-investigator-award/.

Spot Award, TEA work on biofuels and bioproducts, The Joint BioEnergy Institute, Lawrence
Berkeley National Laboratory, USA.

2019 Outstanding Publication Award, The Joint BioEnergy Institute, Lawrence Berkeley National
Laboratory, USA.

2018 Feedstock/ Life-cycle, Economics, and Agronomy Division (LEAD) Excellent Research
Award, The Joint BioEnergy Institute, Lawrence Berkeley National Laboratory, USA.

FABE Graduate Research Award in PhD category, Department of Food Agricultural and
Biological Engineering, The Ohio State University, USA.

Gold Medal, MSc. In Renewable Energy Engineering, Tribhuvan University, Nepal.
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Technical Skills

Process modeling software for techno-economic analysis: Proficient in SuperPro Designer, and
working knowledge of Aspen Plus and Simio

Process modeling software for life-cycle assessment: Open LCA and GaBi

Process automation: Fully automated techno-economic analysis using Visual Basic programming
language (integrates SuperPro model and Microsoft excel) and custom-built lifecycle assessment
model using Visual Basic programming language, and custom-built Python based techno-
economic analysis model

Developer of BioC2G TEA/LCA Tool (lead.jbei.org)
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o  Other commonly used software: MATLAB, AutoCAD, and MS Office suite

Professional Service
e Associate Editor, Frontiers in Energy Research, section Bioenergy and Biofuels

Professional Membership
¢ American Chemical Society
e American Society of Agricultural and Biological Engineers



