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Call for Papers: SET2023, Nottingham, UK 
SET2023 will be held in Nottingham on the 15-17 August 2023. Topics will range
within the broad scope of Energy Technology and Renewables, e.g. Energy Storage
and Conversion; Low Carbon Buildings, Architecture and Sustainable Cities; and
Policies and Management. Abstracts and completed manuscripts can be submitted on
EasyChair.

Nottingham has long been the home of sport (it was officially named as the 'Home of
English Sport' in 2015) and is the UK's first City of Football. It is home to two football
clubs, Nottingham Forest and Notts County, as well as the National Ice Centre, Holme
Pierrepoint National Water Sports Centre, Trent Bridge international cricket ground,
ice hockey team, Nottingham Panthers, and events like the Aegon Open Nottingham.

Nottingham has a reputation for producing creative talent including fashion designer,
Paul Smith; musician, Jake Bugg; actors Vicky Mclure and Samantha Morton; director
Shane Meadows; filmmaker, Jeanie Finlay and artists Wolfgang Buttress and Edmund
de Waal. Together with brilliant creative institutions and venues including Broadway,
Nottingham Contemporary, Galleries of Justice, Rock City, and the Motorpoint Arena.

The Lace Market was once the centre of the world's lace industry; famous Victorian
architect Watson Fothergill designed many buildings here; and throughout the
Industrial Revolution, pioneering industrialists like Calverton's William Lee, the
inventor of the knitting frame, and mill owner Richard Arkwright radically developed
the way people lived and worked.

Nottingham has always been a place for scientific and technological innovation too,
with Ibuprofen discovered in the buildings that are now home to BioCity, the UK's
largest bioscience incubation centre. Sherwood Forest, the legendary hiding place of
Robin Hood and his Merry Men in the 1200s, and home to the Major Oak, the 1,000-
year-old giant tree, lies 17 miles (27 km) north of Nottingham. This Country Park is a
National Nature Reserve spanning 450 acres and is internationally recognised.

Getting to Nottingham
Nottingham is easily accessible with the international East
Midlands Airport less than 15 miles (24 km) south-west of
the city centre near Castle Donington. Skylink Nottingham
runs buses 24 hours a day, 7 days a week from the airport
to Nottingham, passing Beeston and the University of
Nottingham on the way.

Nottingham railway station provides access to trains
operated by CrossCountry, East Midlands Railway and
Northern and it is the second-busiest railway station in
the Midlands for passenger entries and exits. A tram stop
is situated at the station providing access to the tram
network.

The reintroduction of trams in 2004 makes Nottingham
one of only nine UK towns or cities to have a light rail
system. New lines opened in 2015, extending the
network from the city centre to the western suburbs of
Beeston and Chilwell, passing the University of
Nottingham. All trams are fully accessible.

Nottingham lies 17 miles (27 km) east of the M1
motorway, which connects London to Leeds and was the
first inter-urban motorway to be completed in the UK.

More information about transport, accommodation will
follow soon and other details about SET2023 can be
found on the website: https://set2023.org/.



SET2023 is a multi–disciplinary, peer-reviewed international conference on sustainable 
energy sources and technologies that provides a forum for the exchange of latest technical 
information, the dissemination of the high-quality research results, the presentation of the 
new developments in the area, and the debate and shaping of future directions and priorities 
for sustainable development and energy security. 

Contributions are invited on the topics within the conference scope of sustainable energy 
technologies, see box below. Abstract should be between 250 and 350 words and submitted 
to EasyChair via the SET2023 website: set2023.org. All contributions should be of high 
quality, original and not published elsewhere or submitted for publication during the review 
period. All presented papers, oral or posters, will be published in the conference proceedings. 
SET2023 will be hosted by the University of Nottingham and WSSET (World Society of 
Sustainable Energy Technologies) in Nottingham. A certificate of attendance will be given for 
all presentations. 

SET2023: CALL FOR PAPERS

Papers welcome on the following subjects: Energy Technology & Renewables; Energy Storage & Conversion; 

Low Carbon Buildings, Architecture & Sustainable Cities; Policies & Management.

set2023.org | info@set2023.org

15 – 17 August 2023, Nottingham, UK

Chair

Professor Saffa Riffat, University of Nottingham, President of 
the World Society of Sustainable Energy Technologies

Co-chair

Professor Mark Gillott, University of Nottingham, Pro-Vice-
Chancellor for Education and Student Experience

Deadline date Action

Friday 31 March 2023 Abstract submission 

Monday 12 June 2023 Full manuscript submission

Friday 14 July 2023 Final submission of accepted papers

Monday 1 August 2023
Registration & payment deadline  (Fees must be 
paid for inclusion in the programme)
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Load shifting potential of 

controllable crystallization of 

supercooled PCM storage on 

space heating
Cagri Kutlu, Saffa Riffat

Department of Architecture and Built Environment, Faculty 
of Engineering, University of Nottingham, University Park, 
NG7 2RD, Nottingham, UK

Volume 15, Issue 1, February 2023

Using supercooled PCM, the longer storage problem and
solar-assisted heat pump capacity problem can be solved
because the latent heat of the PCM is only released when
triggered to induce crystallisation, even when stored at
ambient temperature. This special feature thus provides a
PCM installation that can be beneficially integrated with
intermittent renewable energy sources by constructing
several PCM containers. Each container has its own
triggering mechanism, which can be activated according to

Figure 1: Weather data of Birmingham 17-24 January

Governments and communities currently considering the
increase in energy efficiency and the reduction of carbon
dioxide emissions, globally. People are encouraged to
invest in low-emission heat pumps, like the UK government
offered Boiler Upgrade Scheme for aiming for more heat
pump installation. As the heating requirement of the
buildings reaches peak levels in the morning and evening,
widespread adoption of heat pumps would significantly
increase the peak demand to the grid. Moreover, the
public hasn't been convinced about the performance of the
air source heat pump as it is low when the weather is cold.

Considering the low performance of air-source heat pumps
and the need for electricity load shifting to a more
renewable-sourced grid electricity period, the corporation
of phase change materials (PCM) and solar-assisted heat
pumps can be a solution. Latent heat storage units have
been adopted to heating systems and have been studied
for a long time for building heating. However, for long-term
storage, heat losses of conventional PCM systems are still a
considerable problem where heat is lost continuously to
the ambient environment. Thus, it has been only proved of
PCM usage in short term heat storage for load shifting
purposes. However, as the nature of solar systems,
available solar energy changes with weather conditions.
Solar assisted heat pump performance can be questionable
for the regions with high variability in weather conditions
such as the UK (see Figure. 1) because heating capacity of
the solar assisted heat pump depends on the available
solar energy.

Figure 2: Prepared triggering device and PCM filled stainless-steel 
tube.

The electrical nucleation method has been successfully
applied at the laboratory of the University of Nottingham as
it is the best method to allow automation of the system.
Figure 2 shows the prepared silver anode and graphite
cathode to trigger crystallisation, the location of the
triggering device and the prepared stainless-steel tube for
lab scale tests. The heat is released by activating the
triggering device and exothermic crystallisation allowing
temperatures of 58℃ to be reached in seconds.

The solar collectors store the heat in the buffer tank. The
heat pump uses the buffer tank as a heat source and heats
the water temperature which is circulated between the
heat pump's condenser and PCM storage tanks. The system
can charge more than two PCM storage tanks in a day in an
efficient way when the solar irradiance is high. When
heating is requested by the building, the remote-controlled
triggering device activates the PCM tubes in the storage.
PCM starts to crystallize immediately and its temperature
increases to phase changing temperature. High-
temperature PCM containers heat the water in the tank and
this hot water is circulated to the house for heating.

In this study, the integration of PCM in the building system
has been conducted to address the "heating on-demand"
energy issue in building applications and consider electricity
load shifting to the daytime. Because in this way, the heat
can be stored in the PCMs with high-performance solar-
assisted heat pumps during the daytime when the solar
irradiance is high. In the following days, when solar energy
is weak, the required heat can be supplied to the building
from the PCM tanks for space heating regardless of the days
after charging time.

Acknowledgement
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the heating demands of the building perhaps over several
days by synchronizing the heating demand and supply [1].
The most well-known supercooled PCM sodium-acetate-
trihydrate with a melting temperature of 58 ℃ and latent
heat of crystallisation is 247 kJ/kg has been investigated.
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The potential of hybrid desiccant-
microencapsulated phase change 
materials (MPCM) for dehumidify-
cation and cooling application

Hasila Jarimi1, Ubaidah Syafiq1, Ahmad Afif Safwan1, Yuliya 

Loginova1,  Suhendri Suhendri2, and Saffa Riffat2

1Solar Energy Research Institute, Universiti Kebangsaan
Malaysia, 43600, Bangi, Selangor, Malaysia
2Department of Architecture and Built Environment, University 
of Nottingham, Nottingham NG7 2RD, UK 

In a hot and humid tropical climate like Malaysia, the energy
consumption due to latent heat load accounts for almost 90%
of the air conditioning load. Also, due to over cooling, the
cooled air will need reheating to reach the desired
temperature level for indoor air quality (thermal comfort)
which further increases energy wastage. Therefore, urgent
solutions are required not only to increase the share of
renewable resources, but also to provide more efficient usage
of fossil fuels in cooling. This could be achieved with a solar
desiccant cooling system that can provide distinct temperature
and humidity control using desiccant, avoiding unnecessary
over cooling, mainly driven by solar energy and low-grade heat
waste, free from GWP refrigerants and can ensure indoor air
quality by filtering organic and inorganic air pollutants. This
research attempted to investigate the potential of a novel
desiccant-Microencapsulated Phase Change Material (MPCM)
composite which comprised of Silica gel (SiO2) desiccant, and
MPCM at low melting temperature. The key innovations of the
material were as follow:

1. A fraction of the heat generated due to the adsorption
process was absorbed by the MPCM, hence lowering the
temperature increase in the supply air; 2. The low temperature
condition also promoted higher adsorption capacity for the
desiccant-MPCM sample; 3. The sample only required
regeneration or charging temperature between 60 to 80°C
suitable to be inte-grated with solar thermal heating system
and 4. The self-charging process of the desiccant was also
initiated by the heat released by the MPCM at times of no
available solar radiation or during night-time from the
decrease in the ambient temperature below the MPCM
melting point.

We have synthesized and conducted a preliminary
characterization of the proposed material (see Figure 1). From
the preliminary investigation, the DSC thermograms of the
desiccant with 0% MPCM and desiccant-12% MPCM material
are illustrated in Figure 1b and 1c respectively. From the
heating profile of the samples, initially, at temperature range of
30.0 to 40.0°C, the peak of the sample with 12% MPCM
appeared at a temperature of 31°C. Meanwhile, the peak of the
sample with 0% MPCM was considered insignificant. This
observation was attributed to the contribution of the total
latent heat of the micro-encapsulated phase change materials
(MPCM). This indicated that, compared to the sample without
the MPCM, when there was heat released by the exothermic
reaction of the desiccant material which usually occurred within
this temperature range, the heat released was absorbed by the
MPCM component of the sample, and hence lowered the
temperature increase due to the exothermic reaction.

In addition, we investigated the absolute humidity reduction
and temperature of the air supply, and the adsorption capacity
of the material with and without MPCM when exposed to air
temperature of 30°C and relative humidity of 70%. The results
are summarized in Table 1. Here, it can be observed that the
composite desiccant-MPCM gave the highest relative humidity
reduction with the lower temperature increase in comparison
to the desiccant without MPCM. Meanwhile, we may conclude
that adsorption capacity of the silica gel + 12% MPCM sample
was higher by approximately 0.9 g/kg in comparison to the
sample without MPCM. The higher adsorption capacity may be
attributed to the lower temperature of the composite material
due to the cooling effect of MPCM during the exothermic
reaction.

Although promising, the only limitation of the sample is on the
regeneration mechanism. It is due to the fact that, desiccant
and MPCM require different temperature regimes for
regeneration. This needs to be carefully investigated to ensure
both desiccant and MPCM can achieve its optimum
performance.

This research is part of the CoolAQ Project, supported by a
Research Environment Links grant from the British Council and
Malaysian Industry-Government Group for High Technology, as
part of the British Council’s Going Global Partnerships
programme. The programme builds stronger, more inclusive,
internationally connected higher education and TVET systems.

Volume 15, Issue 1, February 2023

Figure 1: (a) Hybrid desiccant-PCM sample in irregular granule shaped and Heat flow against temperature for desiccant with (b) 0% 
MPCM and (c)desiccant +12% MPCM vs. temperatures

Table 1: Preliminary performance analysis of the samples. 

Sample

Vapor sorption Air supply temperature and relative humidity reduction

Dry mass 

(g)

Wet mass 

(g)

Δm/mdry

(g/kg)
Tf1i (°C) Rhi (%)

Increase in air supply 

temperature (°C)

Reduction air supply in 

relative humidity (%)

Silica gel +0% 

MPCM
67.3 67.98 1.010 23.14 89.97 6.72 52.46

Silica gel + 

12% MPCM
58.74 59.87 1.923 23.72 88.73 5.79 60.07
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Underwater solar concentrating 
photovoltaic system

Shen Liang, Hongfei Zheng, Xinglong Ma

School of mechanical engineering, Beijing Institute of 
Technology, Beijing 100081, China

Water covers 70% of the Earth’s surface and contains
abundant mineral resources and solar energy. Up to
now, little attention has been paid to underwater solar
energy collection for underwater energy use scenarios.
However, there are more and more underwater devices,
such as ecological monitors and autonomous vehicles,
requiring sustained power supply.

Figure 1: Schematic diagram of the underwater solar concentrating 
photovoltaic

Given this, this research proposed a novel underwater
solar concentrating photovoltaic system to power
underwater devices or to provide electricity for islands
and coastal cities regions. Figure 1 shows its schematic
diagram. Structurally, the system consisted of several
concentrating cavities, elastic transparent membrane,
internal reflectors, cones with total reflection properties,
solar cells, and other components. When the system was
submerged, due to the pressure difference, the elastic
transparent membrane deformed into spherical surfaces
and form spherical lenses. The pressure difference can
be adjusted by inflating and exhausting the
concentrating cavity, which can regulate the curvature of
the sphere, thus changing the solar concentration
behaviour of the spherical lenses. The cones were made
of material with high light transmittance and refractive
index, which can significantly increase the system’s light
interception angle.

The solar cells were attached to the cone bottom to
convert concentrated solar energy into electricity.

This study developed a test platform of the underwater
solar concentrating photovoltaic system, as shown in
Figure 2. The attenuation coefficient of water and
underwater solar spectral distribution are given in Figure
3, which indicated a high transmittance of visible light
underwater. Figure 3 also illustrates that the underwater
solar spectrum matched the spectral response of
conventional photovoltaic cells.

The effect of water depth on its electrical performance
were tested, and the test results are shown in Figure 4. It
can be seen that a 12.6% electrical efficiency was
achieved when the system was submerged at a depth of
0cm in clean water. The system can still convert 6.56% of
solar energy into electricity at a depth of 100cm. In
addition, the effect of water turbidity on electrical
performance was also experimentally studied. It was
found that, as the water depth increased, water
turbidity's influence on the system's electrical efficiency
became more significant. In other words, the greater the
water turbidity, the greater the decrease in the system's
electrical efficiency as the water depth increased. At a
water depth of 100cm, the electrical efficiency decreased
by 84.27% as water turbidity increased from 0 NTU
(Nephelometric Turbidity Units) to 15 NTU.

Volume 15, Issue 1, February 2023

Figure 2: Test platform of the underwater solar concentrating 
photovoltaic

Normal sunlight

Solar cell

Elastic 

Membrane Reflector

Cone

Atmosphere

Water

Sun

Air

500 1000 1500 2000 2500
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

Ir
ra

d
ia

n
ce

/(
W

/m
2
/n

m
)

Wavelength/(nm)

 AM1.5   x=10cm

 x=20cm    x=50cm

 x=100cm

0.001

0.01

0.1

1

10

100

1000

10000

 a(l)

A
tt

en
u

at
io

n
 c

o
ef

fi
ci

en
ta

(l
) 

/(
m

-1
)

0 10 20 30 40 50 60 70 80 90 100
0.75

0.9

1.05

1.2

1.35

1.5

1.65

1.8

 Power      Power 

O
u
tp

u
t 

p
o

w
er

/(
W

)

Water depth/(cm)

E
le

ct
ri

ca
l 

ef
fi

ci
en

cy
(h

e)

Theoretical Experiments

0

0.025

0.05

0.075

0.1

0.125

 he          he 

Figure 4: Electrical efficiency of the system under different water depth 
and turbidity

Figure 3: Attenuation coefficient of water and underwater solar 
spectral distribution
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Plasmonic optical tweezers for 
particle manipulation: principles, 
methods, and applications
Yuying Yan1,2*, Yatao Ren1,3, Qin Chen1, Mingjian He3, 
Xiangzhi Zhang2, Hong Qi3

1University of Nottingham, Nottingham, UK; 
2University of Nottingham, Ningbo, China; 
3Harbin Institute of Technology, China.
*yuying.yan@nottingham.ac.uk

This is an abridged article of a paper from ACS Nano, 
2021, Vol.15, Issue 4, 6105–6128. The  full paper can be 
found at: https://doi.org/10.1021/acsnano.1c00466

In contrast to traditional optical tweezers, POT
techniques have the ability to confine an enhanced
electromagnetic field at the nanoscale level. Therefore, it
can break the diffraction limits and improve the
manipulation precision of traditional optical tweezers to
nanoscale levels with a stronger optical force and
potential well. Moreover, this technique has lots of
applications in the fields of single-cell/molecule/atom
analyzing and manipulation. Meanwhile, it has also
brought some topics that need to be addressed, such as
the mechanism of localized electromagnetic field
enhancement and precise nanoscale object manipulation.
More importantly, unlike traditional optical tweezers,
the operation spots of POT are often located in a
predefined area, which makes the target delivery a
crucial issue that needs to be investigated. In this review,
the basic principles of POT for manipulating micro/ nano-
objects are introduced, and the state-of-the-art
advancement of delivery methods and applications are
summarized. Due to apparent advantages, such as high
spatial resolution, ease to integrate with other
techniques, etc., POTs have been widely investigated in
the last few decades, and massive progress and
achievements have been made in related fields.
However, there are still some limitations and challenges
that need to be clarified. In the applications of POTs, the
heat generation and corresponding effects induced by
the light−matter interactions, such as fluid convection,
thermophoresis, and Margoni effect, should be treated
carefully. Sometimes, it may be a barrier for the accurate
manipulation of particles. However, it could also provide
a solution for the efficient delivery of nano-objects by
combining with other techniques, including opto-
thermoelectric tweezers, opto-thermophoretic tweezers,
opto-thermo-electrohydrodynamic tweezers, etc. Since
the optical forces acting on a sphere are proportional to
the third power of the particle radius, it would be
beneficial to combine with other forces when
manipulating particles with a radius of a few tens of
nanometers or sub-10 nm. Meanwhile, most of the
applications of POT are focused on the trapping effect.
As a very important application, investigations related to
particle sorting or purification using POT seem to be
ignored, which, on the other hand, has been achieved
with the help of traditional optical tweezers technique.
By adopting the POT technique, the precision and
efficiency could be further improved, especially for small
bioparticles like viruses or even smaller molecules. More
importantly, although the configurations of POT are
relatively simple and easy to achieve, more work should
be done to further simplify this technique. One of the
potential directions is electrically activated lab-on-a-chip
plasmonic tweezers, which do not require an external
light source. This kind of device consists of an array of
plasmonic nanostructures and a base layer of quantum
cascaded heterostructures or other structures, to act as
built-in optical sources to excite the localized surface
plasmon. The main advantage of this method is that it
does not require expensive and complex external light
sources, which is very important for the application of
on-chip POTs.

Inspired by the idea of combining conventional optical
tweezers with plasmonic nanostructures, a technique
named plasmonic optical tweezers (POT) has been
widely explored from fundamental principles to
applications. With the ability to break the diffraction
barrier and enhance the localized electromagnetic field,
POT techniques are especially effective for high spatial-
resolution manipulation of nanoscale or even
subnanoscale objects, from small bioparticles to atoms.
In addition, POT can be easily integrated with other
techniques such as lab-on-chip devices, which results in a
very promising alternative technique for high-throughput
single-bioparticle sensing or imaging. Despite its label-
free, high-precision, and high-spatial-resolution nature, it
also suffers from some limitations. One of the main
obstacles is that the plasmonic nanostructures are
located over the surfaces of a substrate, which makes
the manipulation of bioparticles turn from a three-
dimensional problem to a nearly two-dimensional
problem. Meanwhile, the operation zone is limited to a
predefined area. Therefore, the target objects must be
delivered to the operation zone near the plasmonic
structures. This review summarizes the state-of-the-art
target delivery methods for the POT-based particle
manipulating technique, along with its applications in
single-bioparticle analysis/imaging, high-throughput
bioparticle purifying, and single-atom manipulation.
Future developmental perspectives of POT techniques
are also discussed.

Figure 1: Delivery methods for plasmonic optical tweezering, 
including optical force-induced delivery, diffusion dominated 

delivery, fluid flow-induced delivery, and others. 

Volume 15, Issue 1, February 2023

Cont.

mailto:yuying.yan@nottingham.ac.uk
https://doi.org/10.1021/acsnano.1c00466
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7th WSSET Innovation Awards 2023

The 7th WSSET Innovation Awards are now open for applications. These awards recognise the achievements of
private individuals and organisations in new sustainable technologies and encourage the wider application of these
new developments. Innovative ideas are welcome in any of the following areas:
•  Renewable energy systems (e.g., solar, wind, biomass, geothermal)
•  Power generation technologies (e.g., CHP systems, fuel cells, anaerobic digestion plants)
•  Energy efficiency (e.g., heat pumps, hybrid solar/gas systems)
•  Low carbon buildings and future cities (e.g., low/zero carbon buildings, sustainable cities, sustainable materials)
•  Waste management and water treatment (e.g., household and construction waste management, desalination)
•  Agri-food technologies (e.g., innovative greenhouses, food drying, bioremediation)

For more information and download an application form: https://www.wsset.org/news-events/awards/innovation-
awards

Deadline for submissions: 31 May 2023

New Awards for Renewable Energy and Energy Storage

We are in search of the brightest postgraduate students 
undertaking research in a field related to Renewable 
Energy or Energy Storage. Nominations from academic 
institutions worldwide are now being considered and all 
postgraduate students who are undertaking such research 
are eligible. By nominating your student, you could gain 
exposure and recognition for the work of your department, 
as well as a valuable prize for the student. These new 
Awards will be given annually for a research project of a 
practical and/or theoretical nature related to the field of 
Renewable Energy or Energy Storage by a postgraduate 
student. The award winners will be presented with a 
cheque for £1000 at the SET2023 Annual Gala Dinner in 
August 2023. 

Nominations must include: 
• The name and contact address/email for the student(s);
• A recommendation from their supervising tutor;
• A brief summary of their area(s) of work (eg the

introductory page to thesis);
• A summary of their research (eg introduction to thesis);
• A statement of no more than 650 words on “why this

research is significant”;
• Any additional supporting material for consideration;
• The student’s CV.

Zafer Ure Postgraduate Award
in Energy Storage 

£1000 Student Research Grant from PCM Products Ltd 
The Zafer Ure Postgraduate Award in Energy Storage is 
sponsored by PCM Products Ltd. This Award will be given 
annually for a research project of a practical and/or 
theoretical nature related to the field of Energy Storage by a 
postgraduate student. 

Ray Luke Postgraduate Award
in Renewable Energy 

£1000 Student Research Grant from Solar Ready Ltd 
The Ray Luke Postgraduate Award in Renewable Energy is 
sponsored by Solar Ready Ltd. This new Award will be given 
annually for a research project of a practical and/or 
theoretical nature related to the field of Renewable Energy 
by a postgraduate student. The award winners of both 
awards will be presented with a cheque for £1000 at the 
SET2023 Annual Gala Dinner in August 2023. 

To nominate your student and download form, go to: 
https://www.wsset.org/news-events/awards 

Submission deadline for both awards: 31 May 2023

Volume 15, Issue 1, February 2023
Although manipulation of plasmonic

particles using traditional optical tweezers has been
widely investigated, trapping and sorting of plasmonic
particles using POT are relatively not so well investigated
compared to that of dielectric particles. The reason
behind this is the similarity of dielectric particles with
bioparticles, and therefore they have a wider application.
Besides, due to the interaction between the target
plasmonic particles and the plasmonic structure of
optical tweezers, it is more complicated to stably
manipulate plasmonic particles using this technique.
Therefore, further development of using other forces to
assist the POT-based manipulation of plasmonic particles
also needs further investigation.

For example, thermal optofluidic is especially effective
for the manipulation of plasmonic nanoparticles due to
the thermal effects and thermal-induced forces.
Meanwhile, it should be noted that the plasmon
enhancement is nearly confined in a subwavelength
volume, near the micro/ nano-structures, while most of
the trapping and sorting of particles is a 3D problem.
Although it can be partly solved by the mobile
nanotweezers techniques,99 future work is still
recommended for further improvements, such as
extending the application of this technique from in vitro
to in vivo or developing more efficient and simpler
delivery methods.

Cont.

https://www.wsset.org/news-events/awards/innovation-awards
https://www.wsset.org/news-events/awards/innovation-awards
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GeoPura was founded in 2019 to decarbonise our global
economies by sourcing enough clean, renewable energy
to move away from fossil fuels and navigate the
logistical issues of getting this energy to where it’s
needed.

The GeoPura Hydrogen Power Unit (HPU) is a world
first, building on 10 years of research and development
in the UK to efficiently combine state of the art
hydrogen fuel cell technology, battery storage, real time
electrical conversion and control, to create a highly
resilient, transportable and commercially competitive
generator/uninterruptible power supply unit. This is
backed up by heavy investment in green hydrogen
production to fuel the HPUs renewably.

Since exhibiting our first HPU at the Goodwood Festival
of Speed, alongside our partner Siemens Energy,
GeoPura have developed our unit into a reliable UPS
that delivers critical off-grid power at the scale required
for commercial operations. In the last 3 years we’ve
delivered uninterrupted live broadcast (BBC
Winterwatch), scalable EV charging (Polestar 1
European Press Drive), long-term construction (National
Grid’s Viking Link interconnector project , HS2 Crossover
Box) and video production (Netflix’s Bridgerton series
2), amongst others.

A GeoPura HPU is built on industrial hydrogen fuel cells,
and provides 250kW electrical output, 80kW thermal
power and 216kWh battery storage. Packaged within a
standard 20ft shipping container, a GeoPura HPU and a
supply of hydrogen can be delivered to almost any site
that requires off grid, temporary or back up power,
providing easy access to zero-emissions electricity.

The HPU can be configured to deliver combined heat and
power (CHP), providing hot water and heating on-site.
We can also integrate highspeed EV charging to enable
electric site vehicles to be charged and used on site.

Whereas a typical 250kVA diesel generator would emit
960g of CO2 per kWh, as well as 932.5g of NOx/HC, and
327.5g of CO per hour of operation; the HPU emits zero
pollutants. The only emission is pure water and the unit
emits far less noise pollution.

GeoPura is currently scaling up production of its HPUs in
Newcastle in the UK and would welcome discussion with
those interested in working with us to accelerate the
energy transition.

Professor Peter Dobson OBE 
becomes WSSET Fellow

Peter Dobson graduated from 
Southampton University in 1968 with 
degrees in Physics and after a period at 
Imperial College and Philips Research (UK 
he arrived at Oxford as a Tutorial 
Fellowship at Queen’s and University 
Lectureship in Engineering Science.

In 2002 he set up Begbroke Science Park
for the University, retaining a Research Fellowship with 
the College. As a Tutorial Fellow, created 3 companies 
from his research group. Whilst Director of the Science 
Park, he sat on several EPSRC committees and was the 
Advisor on Nanotechnology to the Research Councils 
between 2009 and 2013 receiving recognition for his 
contribution to Science and Engineer- ing with the 
award of an OBE in 2013. After retirement as Director of 
the Begbroke Science Park in 2013, he became Senior 
Principal Fellow at Warwick Manufacturing Group 2013-
2018, Chair of the Industrial Advisory Board, Bristol

University (Physics)(2013-2018), Visiting 
Professor King’s College London (Physics and 
Engineering) since 2014, Visiting Professor UCL 
(Engineering) since 2016. He is also a member 
of the UKRI Strategic Advisory Board on 
Quantum Technology and the STFC “Challenge 
Led Applied Systems Programme”. 

He still assists research students and post-docs 
and helps start-ups and consulting for 
companies. He still has an interest in basic 
Physics, but is currently looking at the electrical

impedance of plants, working on new methods of 
synthesis of nanoparticles for several specific applications. 
He is also working on biosensors helping to develop 
sensors for virus detection; recovering chemicals from 
waste plastic; stripping hydrogen from hydrocarbons to 
make pure carbon, and the synthesis of jet fuel from 
carbon dioxide and hydrogen. In 2012/3 he set up Oxford 
NanoSystems making a nanostructured coating to enhance 
boiling in fluids, with uses in improving the performance of 
heat exchangers and heat pumps. This will be crucial for 
the quest to form a zero-carbon economy. 
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WSSET exclusive offer – IJLCT 

The International Journal of Low-Carbon Technologies (IJLCT) is an Open Access SCI
Journal published by Oxford University Press. In 2022, IJLCT’s CiteScore increased to 1.8
putting the journal into the 68th percentile in the category of Architecture, which means
we're currently ranked #44 out of 138 journals in this field on SCOPUS. IJLCT offers a 20%
discount to the APC (article processing charge) for WSSET members wishing to publish a
paper in IJLCT (open access). This will cost WSSET members £915 (€1099) as opposed to
the full charge of £1144 (€1373). Authors will need to state that they are WSSET
members when paying.

Please visit www.ijlct.oxfordjournals.org to submit your articles.

WSSET exclusive offer - FCE

Future Cities and Environment (FCE) is a fully open access journal published by ]u[ Ubiquity
Press and indexed with SCOPUS (CiteScore of 1.9 for 2021) as well as with other indexes. FCE
maintains a low APC of £575 for OA publications and in conjunction with WSSET offer a £25
discount for WSSET members. Authors should declare their membership details in their cover
letter and follow the author guidelines for their submissions.

Please visit www.futurecitiesandenvironment.com to read FCE articles and submit your own.
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All WSSET members are kindly invited to submit articles for publication in future WSSET 
newsletters. Articles can be on a range of topics surrounding the word of sustainable 

energy technologies. With nearly 2000 members, the WSSET newsletter provides a great 
opportunity to publicise new ideas, technologies or products – all free of charge!

Articles should be no more than 400-500 words and one or two photographs would be 
very much appreciated. Submissions should be emailed to secretary@wsset.org

Furthermore please contact secretary@wsset.org regarding any conferences, seminars or 
symposiums relating to topics of sustainable energy technologies that you wish to be 

advertised in the newsletter.

Once again, thank you for your continued support to WSSET.

www.wsset.org

Donations are welcome and greatly 

appreciated!

We would like to remind our members that
WSSET is a non-profit organisation, hence
providing free membership. We would not be
able to play a significant role in consolidating
practical partnerships between academic and
industrial organisations without the help of our
members.

Whether you would like to get more involved or
contribute financially, please get in touch with
us at: secretary@wsset.org

Important for the reputation of 
WSSET

Neither the WSSET, nor any person acting
on its behalf:

(1) assumes any responsibility with respect
to the use of information of, or damages
resulting from, the information in this
WSSET Newsletter;

(2) gives any warranty or representation,
express or implied, with respect to the
accuracy of the information, opinion or
statement contained here.

If you have recently moved, changed jobs, or changed email 
address, please remember to update your membership details 

or contact secretary@wsset.org with your new details. 
If you no longer wish to be a member of WSSET or you want to 

unsubscribe from emails, please unsubscribe here.

Thanks
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