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What is a wave energy converter (WEC)?

Provided by the Springer Nature SharedIt content-sharing initiative A wave energy converter (WEC) utilizing

the inertial gyroscope coupled with a hydraulic power take-off (PTO) unit for energy transformation and

application is investigated. The structure design of various components of WEC are introduced.

 

What is an oscillating inertial WEC?

There are some oscillating inertial WECs,such as SEAREV 12 and WIIT 13,which use eccentric masses to

create oscillation that activates the PTO system. The PEWEC 14 is another typical oscillating inertial structure

that includes a pendulum mechanism,which activates the PTO through a gearbox.

 

How does wave peak period affect the output power of a WEC system?

First,the average output power of the inertial WEC and hydraulic PTO system increaseswith the wave peak

period decreasing within a specified range,it is important to adapt the WEC system operation to the different

wave states.

 

Is in-situ wave energy harvesting a key component of marine technology development?

Nature Communications 16,Article number: 5480 (2025) Cite this article As a fundamental component of

marine technology development,the energy supply for unmanned oceanic equipment faces constraints imposed

by traditional power generation methods. In-situ wave energy harvesting has recently garnered increasing

attention.

 

How to improve power output stationarity of hydraulic motor-generator?

The fluctuation of pressure and flow in the hydraulic PTO system can be adjusted and smoothed by means of

the accumulator,which can effectively improve power output stationarity of the hydraulic motor-generator.

The mathematical models of energy conversion and transmission process encompassing the wave-to-hydraulic

PTO unit are established.

 

What is a tower-integrated generator?

The tower-integrated generator design,combined with a charge-excitation circuit,enhances wave energy

capture,achieving peak power densities of 56.7 W/m 3 &#183;Hz for the triboelectric nanogenerator and 192.3

W/m 3 &#183;Hz for the electromagnetic generator.

Aug 10, 2022&ensp;&#0183;&ensp;In this paper, wave power fluctuations characteristics have been analysed

and compared with wind power and two mechanical energy storage strategies, added inertia and ...

Jan 1, 2022&ensp;&#0183;&ensp;A hydraulic energy-storage WEC system is comprised of four parts that

achieve energy capture (absorption), hydraulic transmission, electrical generation and power ...
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How do wind turbines control inertia? The inertial control is realized by controlling the energy stored in the

mechanical linkof the wind turbine. The method of enhancing the inertia of the ...

Jan 20, 2024&ensp;&#0183;&ensp;In order to enhance the power generation efficiency and reliability of wave

energy converters (WECs), an enclosed inertial WEC with a magnetic nonlinear stiffness mechanism ...

Apr 10, 2024&ensp;&#0183;&ensp;Methods: Due to the lack of inertia and frequency stability in the new

energy vehicle power generation system, this paper proposes a ...

Dec 18, 2017&ensp;&#0183;&ensp;In this paper, we introduced an intermittent wave energy generator

(IWEG) system with hydraulic power take-off (PTO) including ...

Sep 20, 2024&ensp;&#0183;&ensp;On the premise of calculating energy storage capacity, SoC constraints

and actual output capacity, using parameter adaptive thought and virtual inertia matching method, we ...

Mar 11, 2024&ensp;&#0183;&ensp;The inertial features of gravity energy storage technology are examined in

this work, including the components of inertial support, directionality, volume, and adjustability.

Jul 1, 2025&ensp;&#0183;&ensp;As a fundamental component of marine technology development, the

energy supply for unmanned oceanic equipment faces constraints imposed by traditional power generation ...

Dec 17, 2024&ensp;&#0183;&ensp;This work provides critical insights into energy storage integration''s

technical, economic, and policy dimensions, offering a pathway toward achieving global net-zero carbon ...

Oct 1, 2022&ensp;&#0183;&ensp;In this paper, wave power fluctuations characteristics have been analysed

and compared with wind power and two mechanical energy storage strategies, added inertia and ...

Dec 18, 2017&ensp;&#0183;&ensp;In this paper, we introduced an intermittent wave energy generator

(IWEG) system with hydraulic power take-off (PTO) including accumulator storage parts. To convert

unsteady ...

Jul 8, 2024&ensp;&#0183;&ensp;The energy transformation between inertial oscillations (IOs), near-inertial

waves (NIWs), and mesoscale eddies during spontaneous ...
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