Department of Hydrogen Energy Systems

The Hydrogen Energy Systems Course was first offered in the Graduate School of Engineering at Kyushu University in April 2010. The first of
its kind in the world, the course offers a consistent education in science and technology related to hydrogen energy. For the realization of a low-
carbon society, this course aims to develop researchers and engineers who will master the basic scientific principles of environmentally-friendly
energy technologies, including hydrogen energy technology.

Mechanical engineering is the basis for energy system design. Since hydrogen is produced and used by conversion of energy resources,
it is essential to understand the processes of chemical reactions. It is also necessary to understand the design of materials such as various
metals, polymers and ceramics to be used in energy systems. In addition, knowledge regarding safety is required to promote public acceptance
of hydrogen technology as safe and secure. Since these fields of study are common to the energy field, the Hydrogen Energy Systems Course
takes an interdisciplinary approach to provide an education in energy technology focusing on hydrogen energy, while also touching on cutting-
edge research and development.

General and Global courses are available in the master’s program, and the Advanced Global Course is available in the doctoral program. Under
the admission, curriculum and diploma policies shown below, the courses present a clear path to develop the talent needed to lead a hydrogen
energy society. From fiscal 2021 a self-recommendation type entrance examination has been initiated that accepts students other than those
from the Department of Mechanical Engineering.

The students of the Hydrogen Energy Systems Course in the doctoral program can request financial assistance to enable them to concentrate
on their studies. Moreover, we can help students to build their careers together with the Fukuoka Strategy Conference for Hydrogen Energy.
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Subject

Key Word

Introduction to Hydorgen Engineering

Hydrogen production. Hydrogen storage. Hydrogen utilization. Elemental theory
(Electrochemical process). Electrochemistry. Measurement. Hydrogen physical
characteristics. Mechanical design. Structural material. Functional material

Hydrogen Production System

Hydrogen production. Fossil fuel. Renewable energy. Carbon dioxide emissions.
Energy carrier

Hydrogen Storage System

Hydrogen energy. Hydrogen transfer. Hydrogen storage. Advanced systems

Hydrogen Utilization Process

Chemical thermodynamics. Functional material. Electrochemistry and applications.
Fuel Cell

Hydrogen Utilization System

Trade off. Optimization. Total efficiency. Safety

Hydrogen Energy Society

Technology development. Energy history. Social implementation. Practicalization

Engineering

Safety Management High Pressure Gas Safety

High pressure gas. High pressure gas equipment. Safety management.
Thermodynamics. Strength materials. Fulid mechanics

Fluid Physics

Viscous fluid. Laminar flow. Turbulence. Boundary layer. Turbulence model. Internal
flow. Jet flow. Backstream

Clean Energy Technologies

Heat conduction. Boiling. Condensation. Surface tension

Tribology

Tribology. Friction. Wear. Lubrication. Surface. Contact

Advanced Heat And Mass Trasfer

Heat and mass trasfer. Condensation. Boiling. Radiation

Reactive Gas Dynamics

Reactive Gas. Combustion. Flame

Mechanical Vibration

Free vibration. Foeced vibration

Mechanical Acoustics

Free vibration. Foeced vibration. Noise. Noise control

Computational Mechanics

Machine learning. Optimization

Fuel Cell Engineering

Fundamentals of Fuel cell. Fuel cell efficiency. Irreversible loss. PEFC. DMFC. SOFC.
Fuel supply. Reforming. Hydrogen production

Fracture Mechanics

Crack. elasticity. Plasticity. Fatigue

Fatigue and Fracture of Materials

Fracture. Metal fatigue. Crack. Strength evaluation. Damage accident. SS model

Advanced Energy Engineering I

Ceramics. Inorganic structural material. Inorganic functional material. Ceramic
processing. Micro device. Sensor. Fuel cell

Advanced Energy Engineering 1

Tribology. Environment. Energy. Hydrogen. Surface and Interface

Structural Materials in Hydrogen Energy System

Hydrogen embrittlement. Strength design

Advenced Materials in Hydrogen Energy System

Organic chemistry. High molecular. Energy device

Hydrogen Electrochemistry

Electrochemistry. Energy transformation. Electrode and Catalyst material

Fuel Cell System

Fuel cell. Electrochemistry. Measurement

Advanced Tribology

Tribology. Contact. Lubrication. Materials. Chemistry. Environment

Advanced Thermal Science and Engineering

Thermal properties. Heat flow. Effective energy. Low temperature engineering. Refrigeration and Air
conditioning. Adsorption. Micro-nano processing. Measurement

Energy Policy

Low carbon energy. National strategy. New energy policy. Venture development

Technology Management

Commercialization strategy. Business strategy. Group discussion
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