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• Started: 3rd January 2023
• Ends: 2nd January 2027
• Funded by: Engineering and Physical Sciences Research Council (EPSRC) [EP/X035751/1]
• Motivation: A new/emerging consortium to support the WSI community which is 

seeing rapidly increasing benefit from the use of HPC for modelling and simulation
• Aims to:

• Build a network of computational researchers, and wider WSI community 
members, to facilitate world-class high end computing research in the field of WSI; 

• Provide leadership in developing strategic agendas for the WSI community;
• Enhance the suitability of WSI software for high end computing;
• Provide a forum to share knowledge and expertise; 
• Provide central core resource and maximise community involvement through 

inclusive and flexible access, opportunities and support.

High end computing consortium for wave structure interaction (HEC-WSI)
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HEC-WSI Management Group
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HEC-WSI Chair: Prof. Deborah Greaves (University of Plymouth)



HEC-WSI Project Partners
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• Website: https://hec-wsi.ac.uk/ 
• Mailing List: https://hec-wsi.ac.uk/contact/ (combined CCP-WSI, HEC-WSI, SIG-WSI list)

• Role of CoSeC in HEC-WSI

• Provide computational science support to the entire community (e.g. Scientific 
software development, HPC application engineering, Training)

• Helping to enable computational infrastructure (e.g. website, data collation)
• Undertaking specific workplan within the project

HEC-WSI Activities
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• Programme of Work:

• WP1: Porting, Optimisation and code developments for WSI
• Looking at key codes like OpenFOAM, ParaFEM, FEniCS and performing WSI-specific 

profiling on ARCHER2, looking at developments in GPU acceleration and sharing best 
practices and directly optimising WSI community codes.

• WP2: Scientific use case development and sharing
• Fully-coupled use case – floating offshore wind turbine (FOWT)
• Showcase and provide a demonstrator for developments made in WP1
• Openly accessible and shared as a benchmark
• Used to explore machine learning techniques for low-cost surrogate model solutions

• WP3: HPC Access Management
• WP4: Training and Dissemination

CoSeC Activities 
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Coupled Multi-physics WSI Problem Definition: Floating Offshore Wind 
Turbine (FOWT)

Flexible Structure
Rigid Floating Body

Near-field: multi-phase fluid 
dynamics and single phase 
aerodynamics

Far-field: Potential 
flow for fluid dynamics 
and aerodynamics

Flexible tethering

https://www.ccp-wsi.ac.uk/data_repository/test_cases/test_case_015

Anchors

Sea bed (soil mechanics)

Atmospheric Modelling
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Coupling Framework
Monolithic approach

Pros Cons

No communication overhead between solvers since both set of 
equations are solved as one linear system for each time step. 

Require significant modification to existing solver to couple 
another set of equations for a different physics

No coupling iteration required for each timestep but solving the 
fully coupled linear system may require more iterations 

Nature of coupling approach provides a tightly coupled and two 
way coupled system which may not be required

Partitioned approach

Pros Cons

Choice of explicit or implicit coupling depending on the physics 
of the problem

May incur significant computational cost due to the coupling 
iteration between solvers in the case of implicit coupling 

Use of existing specialized solver to solve the physical problem 
considered

May incur significant communication overhead between solvers 
depending on size of interface boundary (e.g. volumetric 
coupling)
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Coupling Framework

https://precice.org/ https://mxui.github.io/

2D flexible Dambreak 

https://precice.org/
https://mxui.github.io/


HEC-WSI Access Modes
• The HEC-WSI currently offers 3 access modes 

(plus a dedicated allocation for early career 
researchers (ECRs) incl. training and support):

• Porting & Benchmarking (PB) (< 3 months);
• Code Development (CD) (< 6 months);
• Project Access (PA) (< 12 months);
• ECRs Access (< 12 months).

• Open to international and industry collaborators 
provided the ARCHER2 usage aligns with the 
aims of the HEC-WSI

WP3: HPC Access Management 
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Recent Training Activities

• CCP/HEC-WSI Code Coupling hackathons – 
June/July 2022

• CCP/HEC-WSI OpenFOAM Training workshop – 
June 2023

WP4: Training and Dissemination 
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Recent HEC-WSI Supported Examples

Focused Wave Interactions with a submerged flexible membrane (CCP-WSI Blind Test 4)
• Understand how thin flexible membrane displaced under equilibrium and focused wave conditions
• Benchmarking two way coupled FSI Model on Archer 2 HPC

Experimental figure is obtained from https://www.ccpwsi.ac.uk/data_repository/test_cases/test_case_014 
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Recent HEC-WSI Supported Examples
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Recent HEC-WSI Supported Examples
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Thank you for your attention!


