<]
TUDelft

Delft University of Technology

Special issue on experimental investigations of fluid mechanics problems in large ocean
research laboratories

Li, Y.; Greaves, D. M.; Borthwick, A. G.L.; van den Bremer, T. S.

DOI
10.1016/j.euromechflu.2024.08.005

Publication date
2024

Document Version
Proof

Published in
European Journal of Mechanics, B/Fluids

Citation (APA)

Li, Y., Greaves, D. M., Borthwick, A. G. L., & van den Bremer, T. S. (2024). Special issue on experimental
investigations of fluid mechanics problems in large ocean research laboratories. European Journal of
Mechanics, B/Fluids, 109, 442-443. https://doi.org/10.1016/j.euromechflu.2024.08.005

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.


https://doi.org/10.1016/j.euromechflu.2024.08.005
https://doi.org/10.1016/j.euromechflu.2024.08.005

Green Open Access added to TU Delft Institutional Repository

'You share, we take care!’ - Taverne project

https://www.openaccess.nl/en/you-share-we-take-care

Otherwise as indicated in the copyright section: the publisher
is the copyright holder of this work and the author uses the
Dutch legislation to make this work public.



European Journal of Mechanics / B Fluids xxx (xxxx) xxx

ELSEVIER

Contents lists available at ScienceDirect
European Journal of Mechanics / B Fluids

journal homepage: www.elsevier.com/locate/ejmflu

=

Euopeon Jounal of

Mechanics

B/Fluids

Editorial

Special issue on experimental investigations of fluid mechanics problems in large ocean

research laboratories

Over the past few decades, rapid developments have taken place in
fisheries, offshore oil and gas extraction, offshore renewable energy
conversion, port activities, and floating offshore platforms. However,
extreme ocean climate events, such as strong winds and waves, the rising
sea level, and shrinking areas of sea ice, all threaten marine structures.
Therefore, researchers are focused on understanding the behavior of
ocean and coastal structures in situ to ensure their long-term safe
operation and survival.

Advanced laboratory tests play a crucial role in ocean and coastal
engineering. Marine tanks and basins provide parameterized experi-
mental environments that can simulate representative sea states
involving waves, winds, currents, and tides. Laboratory tests enable
naval architects and maritime engineers to understand the behavior and
performance of structures in the ocean, and hence evaluate the stability
and reliability of such structures in extreme sea states. In coastal engi-
neering, tank and basin tests are used to optimize the design of seawalls
and breakwaters and hence mitigate against coastal erosion and inun-
dation. Laboratory tests are also used to check the feasibility of different
renewable energy generation options for wave, tidal, and offshore wind
power generation.

To ensure measured data are widely applicable, there is an ongoing
trend in ocean and coastal engineering towards large-scale physical
model tests. Large-scale tank and basin experiments are particularly well
suited to the simulation of extreme sea conditions and enable the
behavior of ocean and coastal structures to be investigated in such sea
states. Large-scale models, even close to full-size models, can be used in
modern tanks and basins to reduce scale effects and improve the reli-
ability of experimental results. Nowadays, with the development of
artificial intelligence, data assimilation techniques and machine
learning also play crucial roles in large-scale laboratory experiments.
Engineers use machine learning to optimize experimental parameters
and improve experimental efficiency and reliability. Data assimilation
techniques comprehensively integrate data from multiple sources,
improving predictive accuracy. This special issue presents four papers
exploring the use of large-scale laboratory test facilities in ocean and
coastal engineering, as follows.

The first paper, entitled “Floating hydroelastic circular plate in reg-
ular and irregular waves” by Michele et al. [1], describes the results of
physical model experiments performed in a 15.5 m long, 9.0 m wide,
1.9 m deep wave basin in the Coastal, Ocean, and Sediment Transport
(COAST) laboratory at the University of Plymouth. This work in-
vestigates the response of a floating hydroelastic disk in regular and
irregular waves and determines the response amplitude operator. The
authors quantify the effects of water depth and plate thickness on the
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overall dynamic behavior of the circular disk. The paper presents syn-
chronous and subharmonic nonlinear responses for regular waves and
displacement spectra for irregular waves.

The second paper, entitled “M4 WEC development and wave basin
Froude testing” by Stansby and Draycott [2], introduces the M4 wave
energy converter, a moored, multi-float, multi-PTO (power takeoff),
multi-mode, attenuator-type system. The paper describes wave basin
tests that were performed in a medium-scale basin at the University of
Manchester and in the larger-scale basin in the COAST Laboratory at the
University of Plymouth to investigate the global characteristics of
response, power capture, and mooring loads, and validate a linear
diffraction-radiation model. The authors also report wave basin testing
of a new mooring design and comment on the limitations of wave basins
in controlling wave (and current) conditions and the consequences for
related measurements. The authors discuss future wave basin designs
aimed at improving laboratory tests essential for the successful
deployment of wave energy converters, which would include the effects
of beaches, currents, and associated turbulence.

The third paper, entitled “Spatial estimation of unidirectional wave
evolution based on ensemble data assimilation” by Zhang et al. [3],
discusses the sensitivity of numerical simulations to initial conditions,
which has invariably limited the application of the nonlinear
Schrodinger equation in wave forecasting. This paper develops a data
assimilation framework for wave spatial evolution estimation, which
couples Kalman filtering, a data assimilation technique, with the
modified nonlinear Schrodinger equation. Unidirectional random wave
experiments were performed in the large-scale 300 m long, 16 m wide,
7.5 m deep multifunctional wave tank at Shanghai Jiao Tong University
to evaluate the performance of the coupling framework developed by
the authors. The paper provides a methodology for enhancing the noise
resistance of nonlinear fluctuation models used in predicting the spatial
evolution of waves, and thus improves the overall accuracy of model
predictions.

The fourth paper, entitled “Experimental and numerical investiga-
tion of breakwater-integrated heaving point absorber device under
irregular waves” by Aiswaria et al. [4], investigates the performance of a
spherical wave energy converter integrated with a chamber breakwater
in irregular waves suitable for sea states off the West Coast of India. The
paper reports on tests performed on a 1:30 scale model in irregular
waves produced in a 50 m long, 1 m wide, 1 m deep wave flume at the
Ocean Engineering Laboratory, Indian Institute of Technology, Bombay,
India. Two typical scenarios are considered: one where the wave energy
converter is restricted to heave, and the other where the wave energy
converter is integrated with a chamber breakwater. The authors
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determine the power absorbed by the model and hence assess the effect
of integrating wave energy converters with breakwaters. It is demon-
strated that the combined system has twin benefits for coastal protection
and wave energy conversion.

The foregoing papers cover experiments in large-scale physical test
facilities on the hydroelastic characteristics of plates, the hydrodynamic
response of a novel wave energy converter, enhanced wave evolution
models, and the coupling of heave-type point energy devices with
offshore breakwaters. These works provide a snapshot of current de-
velopments in physical model tests addressing contemporary fluid me-
chanics problems using advanced experiments in large-scale ocean tank
and basin facilities.

We would like to acknowledge the authors of the papers for their
efforts in preparing the manuscripts and all the reviewers for their help
in improving the papers.
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