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HPC4E: HPC for Energy
Description
This project aims to apply the new exascale HPC techniques to energy industry simulations, customizing
them, and going beyond the state-of-the art in the required HPC exascale simulations for different energy
sources: wind energy production and design, efficient combustion systems forbiomass-derived fuels
(biogas), and exploration geophysics for hydrocarbon reservoirs. For wind energy industry HPC is a must.
The competitiveness of wind farms can be guaranteed only with accurate wind resource assessment, farm
design and short-term micro-scale wind simulations to forecast the daily power production. The use of CFD
LES models to analyse atmospheric flow in a wind farm capturing turbinewakes and array effects requires
exascale HPC systems. Biogas, i.e. biomass-derived fuels by anaerobic digestion of organic wastes, is
attractivebecause of its wide availability, renewability and reduction of CO2 emissions, contribution to
diversification of energy supply, rural development,and it does not compete with feed and food feedstock.
However, its use in practical systems is still limited since the complex fuel composition might lead to
unpredictable combustion performance and instabilities in industrial combustors. The next generation of
exascale HPC systems willbe able to run combustion simulations in parameter regimes relevant to industrial
applications using alternative fuels, which is required to designefficient furnaces, engines, clean burning
vehicles and power plants. One of the main HPC consumers is the oil & gas (O&G) industry. The
computational requirements arising from full wave-form modelling and inversion of seismic and
electromagnetic data is ensuring that the O&G industry will be an early adopter of exascale computing
technologies. By taking into account the complete physics of waves in the subsurface, imaging tools are able
to reveal information about the Earths interior with unprecedented quality.
KEYWORD: wind energy; biomass derived fuels; exploration geophysics
Barcelona Supercomputing Center - Centro Nacional de Supercomputación
Source URL (retrieved on 10 abr 2021 - 17:15): https://www.bsc.es/ca/research-anddevelopment/projects/hpc4e-hpc-energy

