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It is expected for automobile industries to produce the innovative vehicles that will dramatically reduce load to energy

demand and environment problem. By this reason, appearance of novel material is realized to be the most influential support-

ive for the innovation works. The objective of this research is developing the novel materials through computational science

and engineering. We have been focusing on material properties for hydrogen storage and proton exchange membrane by the

first principle calculations. We found that a hydrogen absorbing mechanism on the carbon nanotube modified with transitional

metal and proton transport phenomena in a proton exchange membrane were both well simulated and revealed by the first

principle electronic state and molecular dynamics calculations. The time to solve the first principle model has been reduced by

optimization of the model with the parallel and vector processing for the utilization of the earth simulator.

Keywords: Fuel Cell, First-principle molecular dynamics, Hydrogen Storage, large-scale simulations, Earth Simulator


