
Renewable Energy  Devices – 
Testing and optimisation 
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INTRODUCTION 
The Wolfson Unit has considerable experience in the field of renewable 
energy offering a diverse array of services to the industry. We work with 
clients to develop new ideas or optimise tried technologies.  

The towing tank and wind tunnel are only two of the many research facilities 
available to the designer. We can also offer design analysis, innovative 
research, computational fluid dynamics (CFD) and numerical simulations. In 
addition, by working through the Wolfson Unit, the designer has access to 
the wide range of academic staff within the University specialising in such 
disciplines as mechanical engineering, aerodynamics, electronics, materials 
and structures. 

The Wolfson Unit engineers, who are employed full time on consulting work, 
have built up a wealth of experience in overcoming aerodynamic and 
hydrodynamic problems for their clients. This experience helps them to 
adapt test techniques or design special tests to match the specifications 
and budgets of the client. 

All work is carried out in secure conditions and full confidentiality is 
maintained at all times. No details of, or results from, any test programme 
are ever published without the express permission of the client. 

 

PROOF OF CONCEPT 
During the initial phase of research and development, where proof of 
concept and scalability are key goals, quick and cost effective solutions 
from an independent source are often required. The Wolfson Unit is ideally 
based to provide such a service, with access to a wide range of 
experimental facilities and a recognised position within the maritime industry 
as an independent consultancy. 

�
Illustration of a wave powered device. Image courte sy of C-Wave Ltd. 

Wolfson Unit engineers can quickly make theoretical calculations and 
design  suggestions  based upon experience and fundamental fluid dynamic 
theory, from which more in-depth assessments and analysis can be made. 

The Wolfson Unit is experienced in working with novel processes and 
equipment, and the engineers pride themselves on being quick to adapt 
either the equipment or the overall test programme if results indicate an 
unexpected phenomenon occurring. 

 

PRODUCTION DESIGN 
Once a concept has been proven to be viable, the optimisation of the 
aerodynamic or hydrodynamic performance is vital for the success of the 
product. The combination of computational modelling, numerical 
simulations, experimental testing and practical knowledge provided by the 
Wolfson Unit has been proven to be a successful and quick solution to 
achieving the goals set by the client. In addition, working within the 
University environment allows access to specialist in fields as diverse as 
oceanic environment conditions to tribology of turbine and gearbox bearings 
to cryogenic storage of hydrogen. 

The Wolfson Unit has access to a wide range of tools, both numerical and 
physical, which allow accurate prediction of performance for both 
hydrodynamic and aerodynamic components, and is experienced in 
calculating performance predictions derived from fluid dynamic loads. 

 

�
CFD simulation of wind turbine. Image courtesy of R . Nicholls-Lee 
 

INSTALLATION 

The installation and maintenance of energy capture devices can often 
introduce significant problems and limitations upon the overall design due to 
the environment and the presence of the energy sources to be captured. In 
addition, these parameters vary around the world, and site specific 
problems can be encountered. For example, the long swell waves of the 
Pacific produce a very different loading compared to the extreme tide and 
shorter waves found on the Normandy coast. 

With the increase in size of individual structural elements, the installation 
can often require novel solutions and greater understanding of the loads 
and motions involved. 

The Wolfson Unit can assist by collating environmental conditions, 
conducting experimental testing or performing numerical simulations of the 
installation process.  

�
Installation of an offshore wind turbine. Image cou rtesy of Fugro 
SeaCore Ltd. 
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FULL SCALE TRIALS  
The Wolfson Unit is able to specify and execute a wide range of full scale 
experiments, either using its own portable data acquisition system, or 
linking to existing hardware.  

The Wolfson Unit have also built data logging systems for use during trials 
and lifespan operation. 

 

SOFTWARE 

The Wolfson Unit has a wide range of naval architectural software for sale 
or available as a bureau service, and in addition can write a bespoke 
program for running on a wide range of operating systems. Examples of this 
include design software using underlying experimental data, numerical 
simulation of motions and forces, and on board monitoring systems. 

 

MODEL CONSTRUCTION 
The Wolfson Unit has model makers that can build accurate scale models 
suitable for use in experimental facilities and in the working environment. A 
wide variety of materials and construction techniques can be used to best 
suit the model to the design requirements.  

Experienced in construction with a wide range of materials - 

·  Chop strand mat, E glass, or pre-preg carbon 

·  Strip plank wood 

·  Tooling block 

·  Foam or honeycomb core materials 

·  Aluminium or steel 

Regular use of – 

·  CNC milling 

·  Rapid prototyping 

·  High pressure and temperature curing 

 

EXPERIMENTAL EQUIPMENT 
In most of the facilities used, the experimental data are gathered using 
Wolfson Unit purpose built dynamometers, whose signal conditioning 
equipment is linked to a PC based data acquisition system. Routine data 
analysis and results presentation can be accomplished during the tests. 

We have experience of a wide range of experimental techniques, the choice 
of which depends upon the key parameters to be monitored, but could 
include – 

·  Laser anemometry (PIV and LDA) 

·  6 DOF motion capture 

·  High speed video 

·  Pressure & force measurement 

·  Air/water velocity measurement 

·  Power & torque measurement 

 

EXAMPLES OF WORK UNDERTAKEN 

·  Theoretical study of marine tidal turbine efficiency 

·  Wind tunnel testing of wind turbine blade section aerodynamic 
characteristics 

·  Wind tunnel testing of wind turbine efficiency 

·  Towing tank testing of vertical axis tidal turbine 

·  Measuring the motion of offshore wind turbine piles during 
installation 

·  Towing tank testing of a wave energy capture device 

·  Numerical simulation of a wave powered device 

EXPERIMENTAL FACILITIES 
Towing tanks 

The Wolfson Unit have access to a wide range of facilities in both the UK 
and Europe, ranging in size, and carriage speed. 

Size - range from 30m by 2.4m by 1.2m deep to 260m by 10.5m by 10m 
deep 

Carriage speed  – up to 10m/s (at larger facilities) 

Wave making  - Regular and irregular 

In addition to the normal towing tank facilities the Wolfson Unit has access 
to ocean basins where multidirectional waves can be produced and 
circulating water channels. 

 

Wind tunnels  

The Wolfson Unit have access to wind tunnels with a wide range of styles, 
operating speeds, and working section sizes – 

Size – range from 0.450m by 0.600m to 14m by 4m 

Style – Aeronautical or Boundary layer, open jet or closed circuit 

Speed – low turbulence flows from 2 m/s to 50 m/s 

 

Computational resources 

Wolfson Unit engineers have access to computers ranging from a laptop to 
high performance clusters and massively parallel computational resources. 
The high performance resources include the Microsoft Institute for High 
Performance Computing at the University of Southampton and custom 
constructed clusters, optimised for numerical fluid dynamic simulations. 


