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ABSTRACT

The growing demand for sustainable energy solutions necessitates innovative
approaches to renewable energy extraction and storage. This research introduces a
novel concept for wave energy extraction and storage systems as a renewable energy
source, utilizing an oscillating floater to produce compressed air for electricity
generation.

The study titled “Utilization of wave power as a renewable energy storage for
electricity generation” was conducted through two main approaches: (1) designing and
simulating a 1 kW pilot wave energy extractor model and (2) constructing the optimum
design of the pilot model. The system is designed to extract 1 kW of power from 1 m?
of the sea wave surface. The parameters 1 m? and 1 KW were selected on the basis of
maintaining a per-unit value for scaling calculations.

The conceptual design consists of a floating mechanism that captures wave energy
through buoyancy. This energy is amplified through a lever system and converted to
compressed air via pistons. The compressed air is then stored in accumulators, such
that it can be discharged on demand. For a continuous operation, multiple
interconnected accumulators can operate in alternating charge-discharge cycles. The
released air energy is then captured by an air turbine coupled to an electricity generator.

Given the absence of an exactly similar comparable system, this research was
conducted on theoretical calculations, evidence-based assumptions, and iterative trial-
and-error methods to achieve the outcome. For the ease of the study, the complete
system was executed mainly in two phases, from energy extraction to energy storage
and from energy storage to electricity generation.

This innovative approach offers significant potential for harnessing wave energy, one
of the most abundant and underutilized renewable resources. By addressing both
energy extraction and storage simultaneously, the system provides a comprehensive
solution to the untapped potential of wave energy to meet global energy demand.

Keywords: Wave energy, Oscillating floater, Compressed air energy storage,
Renewable energy, Energy extraction, Energy conversion, Electricity generation
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