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Abstract

Most of the energy used currently is derived from burning fuels such as coal, gas, fossil fuel,
and biomass. These natural resources are rapidly depleting. To avoid a potential energy crisis, there
is materials science and engineering research that studies specifically on materials structure and
properties. These are suitable for various kinds of applications i.e., heat resistance, energy,
environmental sensor devices, and electronic devices. The materials utilized for these applications
have to be low-cost and environmentally friendly. The main objective of this project is to study smart
materials for future energy conserving devices. There are three subprojects as follows: The first
subproject is to study materials used for producing energy conserving devices. To fabricate such a
device, the heat resistant concrete blocks are devolved. These blocks can produce electricity from
heat radiated out of burning the biomass for compressed charcoal. Then, the electric generator
prototype in the form of a small tunnel was built. The second subproject is to study materials for
producing high performance solar cells. The materials used include carbon-based materials, metal
oxides, metal chalcogenides, silicon dot nanocrystal compound, nickel compound metals, and zinc
oxides. And the last subproject is to study energy storage materials for manufacturing energy storage
devices. We studied the materials preparation process and fabricated the smart materials such as
carbonaceous materials, metal oxides, and composited materials. The structure and basic
characterizations are analyzed by typical and advanced techniques. Then the energy storage

properties were carried out.

Keywords (English): Smart materials, energy conserving devices, heat-resisted concrete blocks,

solar cell, energy storage devices
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