Efficiency and Output of Energy Machines
(1) Aims
Material mechanics are applied to all fields of
mechanical engineering as the fundamental technology.
Evaluation technology related to design, manufacturing,
maintenance, and operation must be provided to realize
the actual structures as complicated, large-size and very
small size mechanical products are made and the use
conditions become severe. Especially, Accidents of
machines supporting the social infrastructures and
problems of complicated machines and components will
cause significant losses in the society and economy.
The modern wants that the material mechanics must
meet are as shown below:
(1) The material mechanics can evaluate the existing
mechanical facilities and show the guidelines of
replacement and repairs properly.
(2) The material mechanics can show the guidelines of
supporting material and structure innovations for
solving the energy problems.
(3) The material mechanics can show evaluation and
countermeasures for ensuring the safety of mechanical
facilities and equipment.
(4) The material mechanics can show the judgment
means for enabling both the safety (reliability) and
cost reduction.
We analyze the functions (skills) for fulfilling the above
conditions, extract corresponding element technologies,
and create a roadmap. Since material technologies apply to
many fields, this roadmap shows the material mechanics
necessary for improving the efficiencies and outputs of
energy machines.
(2) Social and technical needs
・Efficiency improvement by increasing the temperature
and pressures of thermal power plants and maintenance
cost suppression by improving the reliability
・ Increasing the power of nuclear power plants and
ensuring the reliability
・Developing power generation systems suitable to energy
diversification

(3) Key parameters
・ The parameters for improving the power generation
efficiency are the fluid temperature and pressure for the
thermal facilities and the output for the nuclear
facilities. The means for actualizing them in facilities
are the material mechanics. The evaluation technologies
applied according to the actualization levels of facilities
have been established. This tendency will not change in
the future. As a result of temperature rise, new
materials will be developed, and simultaneously the
structural strength evaluation technologies will be
developed to suppress deterioration and damages.
(4) Future directions for determining key mechanisms
and parameters
・ Developing the structural strength evaluation
technology for heat-resistant materials to enable design
for improving the steam temperature and pressures of
steam power plants.
・ Developing the structural strength evaluation
technology for heat-resistant materials combined with
cooling technology to improve the gas turbine
combustion gas temperature of combined cycle power
plants.
・Developing the environmental and structural strength
evaluation technology to ensure the reliability of nuclear
power plants and improve their outputs.
(5) Contributions to society
・Developing high-efficiency machines that may cope up
with fuel diversification using strength design
technology, since supply of fossil fuel may become
unstable and remarkable price and quantity changes are
expected.
・ Developing the maintenance and reproduction
technologies for utilizing the existing facilities efficiently
to establish the energy machine industry structure not
affected by reduction of resources and price variations.
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(c) Output power of nuclear power plants
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